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AN'ECOLOGICAL STUDY OF'SEASONfiL VaRIATICKS OF 
AXGAL AM) FUNGAI FLORA OF 
THE LAKES OF HIIOPAL 

chapter-5 

INTRODUCTION 

Extensive researches have brought to light immense 
knowledge about the floristic patterns and distribution of 
various groups of algae in many parts of our country. Rut 
still there are vase-,areas which -are unexplored and therefore, 

' We do not have h clear understanding of the algae of these areas, 
Madhya Pradesh is one such state where algal studies have‘’n’ot 
received the required attention, though algae are abundant in 
this part of the country. Of course, a few references dealing 
with the occurrence of a few members of algae in a few areas 
are aVrallable, Rut so far a systematic , study has not been 
Carried out in order to get a clear picture of the ecological 
as-peots and the composition of the algal flora of any areas. 

In an aquatic oGo..yst;Qm, its components are producers 
like Algae, consumers like aooplanktons to fishes and decomposers 
like fungi and bact-^ria. Fungi are responsible for the decompo¬ 
sition of. organic matter and mineral recycling. The process 

ti' \ii * ' , 

of mineral recycling occurs either directly or by the sapTOphytlc 
activities or parasitic activities of these organisms. 

Fungi, the ‘scavenger’ of nature vary greatly in their 
morphology and range from unicellular holocarplc chytrldiaceous 
forms to multicellular large filamentous ouearpic structures 
Commonly known as ’water molds’ or ‘fish molds' belong to . 
saprolegniaceae. Study of this important group of fungi 
remained neglected till first half of the nineteenth century, 

A few Contributions in U.S*a» and U,K, weye;^tnade Iri the stud^'* 





In iPradesh tbs f>nl 7 k.novi".. TeSear'ch work Ir, the - 

field of aquhtlG mycology If thnt of Rajgopfilan and Saxena (1953)' 

^ S; 

'froHi Sagay, and the other from I-Jasija and Ratra (197i) on the ! 
ecology of Ao^ anjerkaSa- i 

Ifeeping in 7iew the paucity of informations pertaining ; 
tp thia aquatic- fungi of Madhya Pradesh, it Wrcs endeavoured to 

’ ' ' ’ ' ' ' ' , J 

find out .aquatic' mycoflbra , their seasonal varicatlons along ' | 

r 1 

with the impact of various physico-chemical characters of water 
like temperature,' pH, total alkalinity, dissolved oxygen, 
calcium hardness, chloride,'nitrif,e, nitrate and phosphate | 

content of water on the occurrence and distribution of aquatic I 

fungi of th- two lakes■ of hhopal* ' 

The present work is first of its kind towards this | 
direction*' The' project was undertaken to study the following 
aspect's? - 

1'. The .algai and fungal flora of the two lakes of Bhopal, 

, 'Upper Lake and lower Lake. 

2 . seasonal variations, of the algal and fungal flora 

of bc'^h thi" lake? 



3. 


4 . 


The Variations in the physico-chemical prranr.tors 
such as temperature, dissolved qxygen, pH, filki-ilinityj' 

nitrite, nitrate and ' 
effect on the occurrence of qlgal 
and fungi of the two lakes and 

The effect of man made disturbances on the population 
01 algae and fungi, ^ 



CHAPTER 2 


bhopaLt its lakes and climate 


Bhopnlj the city of Lakes and Mils- is capital of 
Madhya pradesh, the largest state in India. It js situated on 
23° 16* TT latitude and 77° 25'S longitude, on hard pink-red 

Sand stones of Vlndhyan regioic It is about 603 meters above 
mean sea l'^vil.= 

There ore a number of A^.-'t-e-n bodies in Bhopal, including 
lakes, ponds, pools, ditches and hilly streams. But the most 
famous of them are the twin ?,pfces of the city, commonly known 
as 'Bara Talab- and 'Chhoia Talab- also called Upper Inke and 
Lower Lake respectivoly. 


Upper Lake is partly Injfluenced by human activities 
and it is the main source of drinking water for Bhopal city, 
was constructed by Parmar King, pa^a BhoJ of Dhar, after 
damming the seasonal river Kolans CRi?.!) 

Another water body , Lower Lake is situated in the heart 
of Bhopal city. Its major part is airrounded by schools, colle¬ 
ges and residential houses, thus covered by a thick population 
on all sides (Pig, 2 ;! . 

Climate of Bhrmal 

The periodic adjustment of the atmospheric factors, 
here forms a typical monsoon type of the tropical climate. 

This rhythmic change m xhe oliruai,« -br-i^so .,baut. Tour distinct 
types of seasons; 

- June to September 

- October to November 

- December to February 

- March to May. 


Monsoon 
Post-monsoon 
Winter 
Summer 


TemTiPlrgtiT>.Q 

The tsmt^ratur. le fluctuating, accorfllng tb seaso, 
The naan atmospheric tenperature 1, the year raachlfl®, 

in May ip as■ nigh w .42“^ aria mean mlulmnm^npsrature .la.thri'’^ 
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month of January i.e. 10.5°0. 
Humidity . 


The hoirldity varies fro 
monsoon» It Is T.aually above 
upto 90,-^ in the mon+-b of Augub 
for the rest the year.. 


1 to 90^ durinc; south^wesn 
0.? which sometimes reaches 


The air Ln 


5='tie raj. jj, dry 


Mi nfall : 

The avor,s= annual rainfall ,t Bhopal in 920 mm 

The rainest month of the year Is August ana April ig the 
driest* 




chapter 3 
material AMD METHODS 


Pour sampling sites in each lake were selected for the 
purpose of collecting water and algal saiipleSc These sites 
represented the lakes for nearly all the directions. Algal 
sataples were collected every month from each sar-ipllng situ 
but from a depth not more than 2*5* . Regular field-notes 
were prepared for each collection. 

Water samples were also collected from each site every 
month on the same day of algal collection. Water temperature 
was noted at the site itself by using a thermometer* The 
methods for analysis of water were followed as described in the 
•'Standard Methods for Examination of Water and Waste water", 

12 Ed., American Public Health Association (1965). 

For the representation of data, each lake has been 
considered as an individual unit and the average value of 
physico-chemical factors of all the four sites for each lake 
have been taken into, consideration. Monthly occurrence of 
algae of both the lakes was correlated with values of various 
physico-chemical parameters. 

The water samples for the isolation of aquatic fungi 
were collected from the same sampling sites of Upper and Lower 
Lakes of Bhopal, from where all'll sampioe war© ■oollooted. 
M ethod of Iso).atio n .. Culture and Tdent if location of Fungi ’ 

The water samples brought to the laboratory for the 
isolation of fungi were processed according to the procedure 


followed by Johnson (1956, 1973), Sparrow (i960) and Scott 
(1961), The Samples were shaken thoroughly and placed in ., 
sterilized Petrldishes of 12.5 cra.-siz,e. To this water, w^o- 
added organic baites of different types. Each,.PetPidish was 
baited either with the same kind of bait or a .of' ,. . 

different' types of baits-. The baites used for the iaolatlo'iii . 




t 


of fungi were hemp seeds- CCannabi s sa tlve !) ^ .wheat .graplns, 

■■ ' ' , 1 ?» 

mustard seeds, ants, snakes' skin caste and treated grass 
leStT'iS (commoR lawn grass boiled In 90,^ alcohol^ . washed 
thoroughly with sterilised water and again boiled in sterilised 
wat:er for two minutes). In eac-o Petridlssh 4-5 hempseed 
halves or a feiv bollod mustard seeds (with seed coats removed) 
or 3-4 boiled wheat grains or some small places of sterilised 

I < > 

snake’s skin were added. These baltes were examined after 
twenty four hours. If there was any growth then it was again 
washed thoroughly, in a flow of sterilised tap wacor p.Rd 
transferred to another P,ttrldish containing sterilised water^ 
alongwith some additional fresh baltes. This process was 
repeated tixl qn uncontamlhatad healthy fungal colon. 3 '^ appeared 
on the baits, Very Small quantity of streptorayclne sulphate 
Was added to the water culture in order to prevent bacterial 
contamination. The fungi were either examined directly under 
the microscope nr else cultured on artificial media such' as 

plain agarj Tpss agar or corn menl-agar by transferring hyphal'^ 
tips or by single spore. ' ,^1' 

mu ■ * ' ■ - 

he constitutos of the Ypss agar and cornmoal aga^ 

media were used in the following proportions: 

Linear Yps,s agar media - Yeast extract - 4gm., soluble 

-starch-lS gm. KHgPo^ - igm, MgS 04 , 7 H 2 O -0,5 gm and Agar- , 

Agar - 17 gm. quantity was made up to 1000 ml, 

Cornmeal agar t^dla -corn meal -30 gm, Dextrose Lenear 

0.20 gm., Agar-Agar -17 gm. and the quantity was made up to' 
1000 ml. ' ■ ' 

Siooe thsgn cultures oouM uot be maintained for'long;, ; 
periods, and the growth of mosh of the fungi weia Mt 'satisi , i 
factory on these madia, thus most of, the ol»aryatlo«is 
based Oh the water cultures. After attaining a lisjir^nt*' ' j 
growth, fhese, water cultures were, kept at luw-'tamper 
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rangiag from 5 to 15°C. 'Mature fungal forms nlongwlth 
reproduct-lve structures preservea In a preser^^itl^iro conststlng 
of formaline, glycerine and 90S alcohol (sll In equal 
proportions), 

Some fleshy fruits like apple, were also dined directly 
in the water at sampling site, so as to collect members of 
Slastocladiaceae- During the sampling of water, some a]gal 


specimens of that region were also collected and brought yy 
the laboratory for examination in order to identify parasr’j^o 



'/ 






CHAFTBR - 4 
OBSERVATIOKvS 


ii ijhTSIC 0RBMTC AL CFAl JP TER■ ST^.S— 

'li Details of the physico-chemical characteristics of- water 

\\pt both the letes from July. W9 to Juao, 1981 are giyeu belws 
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UPPEB LAKE' 
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Monsoon Po^t-Mon. l^inter _ 

s;p-. • ■o;‘t77oV:--5;rrr,rrrasr;M-« 
:s'ir2‘iir:6'ri:7‘7.‘s“6:i"-^io:^ ^-.a w.4 w.* n.^ .c 

lo-Bl 7.1 13.1 13.S .,4 5.3 5.5 4.5 8.3 8.4 V.S 8.8 8,6 


Mon. 


Table 3 

Hydrogen inn ooncentratl orL-pf_vLgufe.SS 
TTPH BB LAgS 


Mons00n 


Post-Mon. 

Winter 


Summer 


Mon 

^ar Jul, Aug, 

Sep, 

Oct, Nov.. 

Dec, Jati* 

P eb. 

Mar, Apr* 

May 

Jun 

>79-80 7,9 7.8 

7,7 

7.9 8.8 

8.6 8,8 

7.9 

8,3 8.7 

8.6 

8.5 

10-81 7.9 7.8 

7.4 

7.9 8.2 

7.9 8,2 

7.8 

8.3 8,4 

8.5 

8,5 




Monsoon Post-.lion. Wintor Suniier M 

Jul. Aug. Sep. Oct, Nov, Dec. Jan. Peb. Mar. Apr, May J 



80 7.6 7.5 7.9 7,5 7,7 7^.7 7,4 

P-81 8.2 7.6 7,7 3,0 7,5 7,. 


8.2 3.2 8.3 B.2 
8,1 8,4 R.4 3*6 


Total 


Table 4 
Lnlty of wa-t 

usm^m 


■, -.,“92222!!...'...?e;h!!2Dl-...SiBtaE_—Isuwer. ' Mon. -/ - 

. , Jul* Aug. Se^. Oct* Nov. Dec. Jan, Feb. Mar*- Aprl, 'May'Jiyi,rf». ' ' 

80 94^2 77,5 li2,0 104,7 85,0 81,5 lOp.O 64i5’ll3.,5 124.0 t2l.,5'<]^2..Q|. 
8112^.0 '108.7132 r'0“' IDO;,5; 10376,^#'4 q- 7,0 115.0' l24'.'0-fli“6;i:0 
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Table -5 
Calcium 

UPPEB 


: Hbrxsoo. __---~j 

U 9 - 3 O 32.7 26.5 39.7 24.5 20.0 14.S 33.S 37.5 35.5 35.0 41.5 40.5E 

■!i980-81 36.0 34.5 35.5 24.0 23.0 24.2 30.5 31.5 32.7 34.5 37.0 37.0* 


LOWER' L,V>B 


MonsoQU 


Post-Hon Winter Sum'fflsr 


^ Year Jul. Aug, Sep. Oct. Nov« Dec, Jan, Feb, 

\970-80 57.2 56,5 60.0 66.5 69.5 66.7'80.2 83.0 66.2 67,0 73.0 84.5. 

i . ■ ; 

31980-81 72,2 77;’2^?9,2 30,0 7l»0 72*2 76,5 68.7 69.0 77,0 64.5 66,Q 


T able - 6 


UPPER, lake 
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f. 

' ■ ' f 

' •" ' t 

' - ’ ' IieWER,3^ I 

1 I ' * I t 

' ' . " ' ' n 

r' 

iJonsoon ■ Posi-Mon. Winter ,V-ummer Hoti| 

, Year/ Jul.. Aug,. , Sep, -Oct. Nov-, Dec , Jan* Feb. Kar Apr May JuJ 

" " ‘' ' ' ' __ J* 

^ 1979**^' ;3^,7'33,9,' '^3*3. ?!3;,5■2375-'36»-7 3^,2 3?.5' .3735 42.3 48,7 50,1 
1980-81 *39*.2 28,0 28,5 28,8,23.8 27y7 24,2 23.2 30,3 27,1 25.8 30,1 

--------1 


Table - 7 

UPPER LAKE 


j 



Monsoon 

Post-Mon, 

Winter* 

Sutama* 

Mon. 

Year 

Jul, Aug. Sep, 

Oct, Nov. 

Dec, Jan, Feb, 

Ms.r* Apr, 

May juniS 

1979-80 

0.10 0.12 ,0.09 

0.10 0.05 

0,07 0,09 0.17 

0.06 0.06 

0,03 ' o.q 


1980-81 0.08 0.11 0.08 0.03 0.05 0.03 0,11 0.05 0.03 0,05 0,05 .0.| 




t 

t 


L01®R j.,AKE 


Po3t-Mon. Winter "suramer' ’ 

Jan. FeU, Mar" Apr. May Jui 


Year 


1979-80 0.04 0.13 0.09 0,06 0,01, •Qill 0,13 0,11 0.13 0.05 0.03 oj 
1930-31 0,08 0.15 0,19 0,16 0.10 0.09 0.06 0.04 0.03 0,.04'0.03 0,^ 
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B. BIOLOGICAL OBSERVATIONS 

Upper and Lower lakes support t>iG of a number of 

aquatic angiosperms, some of them serve as host for aquatic fungi 
The most common ones found in both the lakes were; 

M2£.taph.yIlMa -Spathulatum Blatt and Halb, 

Cerctopfavllum demarsum Linn. 

Kydrilla verticillata (L*f*)Royle. 
titricularia flexiuosa Vahl. 

Valllsnaria spiralis Linn. 

Ludwigla repens Linn. 
liA perennls Linn, 

Ii« "i iffusa Buch Ham, ' 
h- Roxb. 

urostrata Roxb. 

Naias, ml qo y Allione 
P-algjaaSCLoja uectlnat us Linn. 

■S* .arisaus Linn. 

i?„3j;:f£>JU^tjig Linn. 
iEOaosa ■aauat.ic^a For^k 
Sssahaga'cinaa Roxb. 

wiiid* 

Ji§,3ji2!lo mucifera Geartn, 

Ij2!mbgMe.5 cristatuT^ (Roxb.) 0. Kuntze 
Ei^Ua ^^xatiaitaa Linn. 

^Ghho. £nia c^sslpes (Mart) solrns. 

EoiXEaM barb a turn Linn. 

b isjlnosa Roxb. - , 

Egm jGaaghJ Lacostatq Linn. ■ 

^jj,ro(laj,q kjLvrhj^ z ^ Linn. 



xs 




Order - Tetrasporales 


Palrtie 'Lla "iucosa Kuetzinf; 
STahaorocystJ -s sohrootier l Chodab 
fii9SJ9c:Zsy^s fLtoS. (Kuetz.) Lagorhexm 
G. j^iap lT, (KuotzO Lai?erhei^ 
taroq oacus l i nnat i Gus Qiaith 


0'»*der Ulotriohalos 
!3Laa;UJrilQmi^ Kuetz.lecr 
S* Kuetz in,? 

u. (Kuet,;' Kuetz, 

^oT-ge 

U- acJltaXHllLagerhelm 

H* ,g- lo.U^ atu m Hod2G'*'ta 

^smlaa:a.P, J-JJ^ry-.^^ •''.Turp.) Lagerhei"! 

-S' J2Xg^P.ggni-Ala, ^.Kuetz,^ West 
Czlia(irq£,-i:isi woiie 

Prltseb ,and Rich 
Ura^r - Chaetophoralos 
StiaaQSJLQIliU'3 t;Us:Q.UUaim Kuetz. 

S, nanum Kuetz. 

S. ^elymorphuni (Franke) Hearing 
_/Vphanochaet e rcji^T’^'*^ ^raun 
ProtoGoccus - ^Irdls Agardh 

Sq.Iq o o h ae t e n 11 o n run Jns t 

S. ailliiaiilar,J.s, Prlngsholm 
S' J3iU^laa.ta a, Rraun 

S- JSUlxaiaJbp, A Hraun vor, Xad.lc,^ Prasad 
S- aautaXa Preh, 


S' -aoSuia C^veb.,} Prlngshelm 
SfeaaiEsJiiemijBa (Nordsto K^Lbahn 




Or{3er — Ulv-ales 
Sehlzonieris leiblQlnl l Kuetz. 


Order* ~ Oedogoniales 
Pi3do^on 1- ^fO-hiLo . spg iJf\o) Tirrany 
'"A-=.n 1/^■‘.■r‘'.tt:r • 

7 ■«. «ind Nordst. 

£L* io'^snse Tiffany 
2. • natulum T iff any 

2 * T3 ixa illU 'ii k fj h no r 

0. nl ub 1 osnuru'n Ivlttr. 

2 * P^. S ’-J-dosp lrple . N y g a a rd 
2 • i nne .1 pip s pn run W 111 r . 

O* foveola raiTi VJittr. var. Indlcutn. Goyal 

-- 

3uboch a et^ rat t cuj i i-^ ta Nordst. 


Order - Cladophoralos 


CLT.adxapb.or 3 . ^lome rata (L.) Tiuf'tz, 
2 . jL£ 5 S.ta '^I’e-fczr 


ipJJLliaim West 


and West 


R. hleroglynhicu<r:i var, hosfordli (Wolle) Collins 


Order — Chlorocoocales 

2]ilnJcaQ.Qapjaa JbiiaiSLQla (Naeg.) Raben. 

2* infusi onur-i (.Schranlc) Moneehlni 
RopaTosolen Gvllpdricus {Lambert) Fobt 
Sbajiacius aSiaai-.ga^UD Braun ex Kuetz. 

2« ambiguu'n Hermann 
2» angu s tum A. Braun 
2- Q-g-issi curg Philipose 
2* jr A ns.sbsJUgjJL Braun 

Schroederia planetonica -{Skuja) Phllipose 
2* -STaAraiia {Printz) Korsb- 



s. SG tledra CSehroeder) Lenun, 

T‘*.sc i ■> 3 fR? I'jfJf-h) H^itigir^ 

Gloenklnla radlata Chodat 
Mlo rac'tiillun pUSljLLuia Frosenlus 

Pedi asxrun 9n7.ul osu.1a (Shr«) Meneghinl var. J;r\§,vi5P;5tu3 Raclb. 

£• aistjii.1 sG'U'i:-*) A- Trauti 
£• Mayn.^. 

£• a>Ap:iP.i£ Me yen yar, Raclb- 

£• Meyen var. retlculatu-a Lagerhela 

£• .sjUill-j-as (Mayenj Lemm. 

£• simplex i,Meyen) Lemm. var. duod^ Qi: ^rl. , u;n (Harley) Raclb. 

£• v^brenb.) Ralfs 

£• ^aihrebb,) Ralfs yar. te tradon (Corda) Hans. 

^JlEastEj^a iiiaaxi^uni (Hohlin) Schmldle 
S.* STiljaiIas.Vini Haageli 

Hydrodictyon reticula turn (Linn.) Lagerheim 
Tatraedrop asy imatrlcum Prescott, 

!• bl. f.i4 ^c.a_t;.,a (Will./' LtgerhGlm 
!• CHp:ms''h) 

%• ^rgsiO<g, C'^'^jnsoh) Hansg. fa. ,:a 3 ' . n]Li , ij , Phlllpose 

T» Xacus CTeilingO Smith 
£• Mn^ r i^urp (t\. Hr.) Hansg. 

lalaiJUffl CA.Hr.; Hansg.'var. iam bicu],atpm (Lagerhei>n)De Soni 
2 .» JSialaUAra ui-Br.; Hansg. fa. apicuintuip (Relnsch) De Toni . 
iail 3 .toa CA.nr.) Hansg. fa. tQ^a lQ.bulcatun (Relnsch) De Toni 
iB ut_lcuip vA*Br,)T-Tanss” 

1* mRtaadXifiiua West' and West fa. ml pop west and weslj 
lili.siXUJ.’t (Walllch) West and West 
!5.* regulate Kuetzlng 

X. Kuotzlng var. eranuleta Prescott 

I., irjtgjaourj Ci'^agoll) Hansg. 

X* h-tSiSSIlilS CNaegell) Hansg, fa. gracl] ,lp Rplnsch 



Glnsterldiura si aniens is (Wast and West') Smith 
Clnsterldlnm sp* nov l; 

.Glnsteridium sp, nov, 2, 

Ghddqttiila auadglgeta Lamm, 

G * ’a* 

OiLlOSg^a ^eyer 

C^loeta .--‘a.^urp lo itlesbergerlanum xlansg. 

Oocyst is bgrRe,! Snow 
0* crass a Wittr. 

0. elliptic a West 

S.* Archer fa. mino r West and West 

S.' irre cfuiar is (Petkot) Prlntz- 
0- so l.itarl a Wittr. 

Nephrocytlu .m af ^ardhig,niin ^ Naegeli 


N. lunatum West 
N. o^sum Wc ?' 

^rrtrvococcus br aunll Kuetzing 
IIi£iX2SJifciaaidi-?a Nagaii 

2.* P-Ulchel l;'i,m Wood 

Westella bor ^ry oides (West) de Wild era an 
Dlmorphococcus lunatus A, Braun 
Anklstr odeamus cjiny:Q.liiJ&via Cord a 
A. f.alc at us , (Gorda) Ralfs 

A. JfalC-aiua (Corda) Ralfs var. .ac.icul.arlg (A.Br.) West 
A.' f.a.iGn bn s (Corda) Ralfs yar. XadiaillA (Chodat) Lemm. 

A*. -Spira lis (Turner) Leram. 

haQ'li2ia<s.h.il Ln^erbe^m 
Selena Htrnrt JiUiaiGiBJiua Relneh 
2. g . r , e ,C-ilQ, Retnseh 
2* westli 3moth 

Kirchanerla lla c onborta (Schmidle) Bohlin 
K, lunaris (Kirchner) Moebius 
SC. obese (’■'^'^st) Gchmtdle 

CoeJ(a3trurti oambrlc.utn Archer var. inter-r^edium (Bohlin) West 



C- mlcro porurn 
Q-- p ro0 030 Id^ua lohlin 
G. soabicnn "Reinsch 
Gon iastJUin sp» nov, 

Gruolg oats cruc is'o ra Coolie) Collins 


S.. liLaoxaia ’dnrren 

P,* r.ec/inniiy-U^-ris (A. RrO 

S.* (K-'rch.) West nnd West 

Tet r astru n i stau rogenlaeforme (Sehroed.) Lemm, 

TQtr aAla!\tp&; la.T erhelrnll Telling 

Blak al-othrlT vir idls (Snow) Prints. 

Plfi^n ktosnhanrla . x elat inosa Sinith 

Myr!.-e o la ^,^j\5t,ic.a (Printz) S«nlth 

R adiococcu s aynbatus (de Wlldem.) Schraidle 

T^J^.adp.S'aug. Kl,sjian^GaQ.^ Smith 

SaaHslaaaUjS, abu ndan s CKirchOChodat 

j§* abiifeljiao^ CKiroh.) Chodat var. bpevloanda Smith 


^jbuty^aag. (FCirch.) Chodat var. brevl caudn Smith fa. nov. 

S.* .abiindaiis (,Kirch,'j Chodat var. brgvlGa,udn Smith fa. 
s,. .ai!2iELdaa&- CKlrch-) Chodat v^r, bype rahop dans CSutu.) Compere 
CKlrch.) Chodat yav. skuis^p Compere 
§. • aSSjaBtUS I Lq ■nm') be' im. 

S. CChoda+l Smith 

S. arciatuB CP 1 "idat) Smith' 


§*. BuEBiatu^^ (Chodat) Smith var.' J2lqj3^d.2.tua, (Cugl. ;Cbcdat, . ■ 
(Chodat) Smith var. d in p ay Phiiipse 
s,. BTaatv^g. (Chodat) Smith var. boalarlensi Hortob 
3 .* (Chodatj S aith var. nov. 

s. aXclBiyjS. (Chodat) smith fa. nov.l 
S.. AEiaaims. (Chodat) Smith fa. nov .2 

§.• (Turpin) Kuetz. var. aliaiOaS, (Rainsoh) Hapsg. 

S. idiy.Ka- 04 :a Cx’urpln) Kuetz. var. .ajafivenit.^-j (Bernard) : 

Phillpojse . 




CTurpin) Kuetz. fa. l.rgegula^la Wills 
CRupin) Kuetz. fa. paryus iSmlth 
S. brasiligusl s Boh1in 
S. laeei'hei'n 

S. d(^tlcula.1?U§ La^arh. var. australlj3 Playfair 
J5. d ontl culatu^ La^arh. v?r. a ufjtrg.lis Playfair fa. nov. 
S, dentt o ulat ns I.ai^erh. var. lunatu g Wast and VJast 
S,. d jTi onjhus (T’urpin) Kuetz in? 

S. dirnorphuG (Turpin) Kuetz. var* longispina Compere 

Jiy^^sEiS I^.^arh. 

JlZ-'iillis: Lagerh. var. nov. 

S.'. Incrassatulus Bohlln 


§.. (Turpin) Kuetzing 

S. Richter var. jaonoaatJAls Chodat 

mrlsle .r^iiig Chodat fa. minu s Philipose 

S* HlafeZdlsSJlP (Smith) Chodat . 

# 

S* llXat:i':dirSi^ (Smith) chodat y'ar. nnv, 

fmMrCaMda (Turpin! ^reh. 

S,. (Turpin) Brah, hlGa udatus Ransg, 

§.• (Turpin) "^reb. var, longi s-nina (Chodat) Smith 

S.* il.aa.dr.i c^ u.da, (Turpin) Breb. rar. eualternas Proschk 

S.* iiaadrlcjOj^a (Turpin) Breb, var. qua,dris-nina (Chodat) Smith 
auadricapda (Turpin) Breb. fa. nov. 

§.d.aasdagiinig- ap^ nov. 1 
Sp.enedtj^smyei ap, nov-.-2.' ■ 


Order 


Family - 
.disjuncta, ,Transeau 
XiaXljlaiJa Transeaiv 
M. iiii.aiaiaia,a Transeau 
.feaaEis^va Collins 


- '{Ha s s al) Bo rg e 

'S*? i’l. ' < 


Zygnematales 

zygnenataceae 







lo Jo 
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Zygnemp^ gangstlcun Rao, 

Z. m,\r3f:t.cm Jao 

Handhavr^ 

Sniro gyr a elll pt---Jn Jao 

§.• IXYID^X^.Q iT -itton and Srnlth 

S,. (V-^UGher) Kuetzin? 

S. ^;63ru (Haas.) Kuatzing 


Family - Mssotaeniaceae 
Iloa'ltiiiz.v^ari itast. 

Ii.:^:uCi.i^s_QnJl Da Rary var. laeve (Hilsa) Wast and Wsst 

I 

5«_.! iCL^z? i;ae 3 ni•j.m Da Rary 

S.- :’ia,n2j;iianjJia De Rary vai*. ni lose Hum Nordst. 
dlSLUa-t (Shrsnh.) Itz. and Rothe 


Family - Desml-diaceae 
Saoto (^hrenb.) Drab. 


C.laSi3T.ta ja£aT«p,r8’iili (Sehr.) Ehrenb. 


0. 


V7est 


c. 

a 

a 

Q. 

G.~ 

S,' 

.0.- 

£. 

a. 

c. 


£.Q.rjJii Eb.ranb, var. J ay ^nlcnn Gutvrinzki 
ayattJ^ De Rot, 

Jiiailaa Ehrenb. 

iliaon-e Zhronb. var, aEciiat^r^ C^reb.) Raben. 

Ehrenb . var. ji rassum Hi node 
■JiiaXiag Ehrenb, var. ■ nlnu^ Wille 
Shrmbaxrill ^fnncqh. • 

aioisalaaiiaii Mane'^h, var. .atoa nbergl i fa. 

alraaSaiEli Mons-.h. v,r. mltoraxaiwuB (De Not.) Robot, 

s;rac l ie Rreb. 

>r3b. var. ^en^ (Lemm.) west and West 
£i2ih^.uron^e 'Komat 




CL. 2aiiJ-e±a±l Knot;?, 

1C -j- La C^reb.) Lutkrn. 

C,. jLJeiAJ£itinilaaj,:i:a Arch 

5.» nro nu^g '^rsbr vnr, brevlus West fa. a tgnioldeu’n VJoronlch 
CL. jiaaiLHaliiJiuJ-a ’^nr?e 
Jo ha son 

G. tCue-cs. 

G.. :szailiia-JGuat.S. Var iixass^ Croasdale 
Closterlum sp, 

P loVur^ bagn;ju;r. bac uloldes (Roy and Riss.) Play-fair 
£• ''/"'v^ncr) Rors^c 

P* !; (Rreb.) De Bary 

£*^h.rJaha*:2Ll‘. (Breb.) D?’ Bery fa. nov 
£• e hrc bar'^'-i (Br^b.} De Bar3?' \rar, curtu ^a Krie?er 
£. .gyatum. Nordst. var. jjaarjaliis, Moeblus 

E. subcoirqn ul a.tu'a (Turner) West and West fa. f>cntt and Prescott, 
£. traMo.VU.’J (Ehrenb.) Nae(;elt 

E-^ ijrj3.l2asiu.a (Ehrenb.) Naegeli var, hlrsutua (Bail.) Krle.'^er 
£• (Ehrenb.) Nae^elt var. rnpixlTayt’^^ (Relnsch) Roll. 

E. trabecula (Ehrenb.) iJae^eli var, nov. 

E. .Halllchlaqua (Turner) Krle-aer fa. e lnn^atupi Blcudo 
^rlplasitrua splnul osuni (Klssel.erl Gouthier-Lievre 
Euastru^ ansatij.-^, Ehrenb.var. b rlnaru’a Krle^ier 
I.* bInal e (Turp,) Ehrenb. 

— * G’^vlahl c un (West and West) Kriefjer 
I.* dlvargense Joshm Var. ornatum Sch*n. 

QlQgan s (Breb.) Kuetz. 

§.* Ihsu lare (Wlttr.) Roy fa- nov, 

-irreaulare (Gonzalves and Gangla 
rustratr un Ralfs 
E. js^iigilosmi 'Deip. 

-substellatum TJordst- fa- 
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XoXiasias ^lilay 

ja. 4 dJaar>''Ui'JLcls (Kustz.) n-^lfs 

H* thon ^f!.^.ana Arch* v^r. jintaiLQ (Nordst.) Groablad 
iiLt'iAataaAiu^ siuaiXTliih^a (lr<?b*) Telling 

A' cu*:i ur h It a C'^reb.) Telling v=ir, atj 4 a 0 *ua.fell!!l (West) Toiling 
A* dlpl osTJoru-i (Lund.) Telling 

A* eloAgatu n. (Raclb.) Telling vrar* lanceolatu-ii (Turn.) Teilitig 
A- Slo bosD"! (lulnh,) Telling- 
A* ^urg idun flreb«) Telling 

beatun ^l-S'est end West 
C_, bertupi '■Ds'*’ and West var. nov, 

C_, gG_ Turner 

■'l^ ngel oiT.r’e Turner fa. nov. 

Moculat’-'n Rrab. 

i'llla 

P-l yt111 Wills var, nov.l 
* W311e var* Hov. 2 


• po ntr 3 .ct^.i Kircbner 
£.* coiitr^ctu;a. Kirch, var, ellips oldeu m (Elfv.) West and West 
S.« S.yG^iSu.T. Lund. 

Q-* £J£Lip,y-,7i Lund, var, nov. 

S.* Erleger 


9.* Krlsger var. nov. 

2.* £-9AtQ^d es West and West 


C» sranabun Areb. 


2,' Srat^ti^ 3reb. var uyr^i^l^ schmidls. 
2.' i-ray)'Nordst. 

2.' Cdray) i-Jordst, f-^. 


2.- Elf 17. 

Q.» iUQTl-m^lun Elfv. 

Al3J?^snulutn Elfv, 


var. crenulatum (Naeg.) Krleger and 

Gerloff 

var. J*D,Qxa5.aa£lia Hlnode 


■4 } 







?.? 


Q,* InmrQSSUlum Elfv. v^ir. 5„u]3orthogonu>n (R^ciT^O West and West 
Q.» .Invanlaura Nordst 

' lundellli Delp, var. c 1 roulare (Relnsch) Krieger 
lundam 11 Delp. war. cor r uptum (Turner) West and West 
C .• lundellli Palp, war. elliptic urn W-'^st and West 
Q.' '^onllllfaru-n Nordst. 

n ansan^snsQ Wost and West 
C_. aargaritatu"! (Lund.) Roj'' and Rlswas 

Q.* nedloscrobiculatun West and West var. agranulatun Gutw. 
‘^eneghlnll Rrab, 
monlliforme (Turp.) Ralfs 

5-* ‘^onlllforma (Turp.) Ralfs var. llranettouni West and West 

Q_* n orimbergense Reinscfa fa. depressu^ West and West 

<L-‘ oMU^tjia Sch-aidle 

C_. panduriforna Turner 

0.* unrado tcuti Turner 

Q-» perflsau’n West 

Q--*’ Pl'^t:ydG3iaIuni (Nordst.) Nordst and Sahmi 
Qj* Plicp.tui i Relnsch 
Q_» phaseo ?,-d.e Rreb. 

Q_* pha^eolus Ireb. war, ele watu"! Nordst. 

QJ phaseolus Rreb. war, t plnutura (Rlswas) Kriewer and Gerloff. 
pp ytian un .Arch, 

P 5 9 udo br o piu el^ Wo lie 
P s e ud o e lguu>"i R ac ih - 
pseudophaseolus Bruhl and Riswas 
£• punctulatun B reb. 

Cm punctulatun Breb. war, subounctuTatum f gf-. _ > norg . 

S.-* quadratulun (Gay) De Toni war. a^planatum Insam and Krleger 
■S*-r a.Tnellll Wllle var. chondrophorum. Sku.la 

resasIIljLWllle fa* nov ' ' ' 

S.* -T-Q-gnessl l, Relnsch 
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C • rsnif orniQ Arch • 

C . sc qbru m 3urn 
C . sexqn"ul a.i^ Lund. 

C . s inns teg 03 Schanrschii. v«^r. o^slus. Gitw 


C . s nec los ura. Lund * var • 


CGutvr,)' 

f^, ninus. Croasdale 


C.. subcn statU '?? Wordst * 

G.* siibJlaSeTJ^.34a.^.^ and V/est 

C. west and West 

C. subrQatni:iL at.i.\>n'West and West var. r^ct^rHlila.re Asoka Kumar 
• subSTy^.c iQ.su m Wordst* 

. sTj btumf dui? Hordst. 

£. tatr^^Am'a Vast and West var. tjtrism! (Raelb) Krieser 

C« trilobu latum Helnsch, v^^r. bLo°V^l?.1^ii^ Krleger 
varlo.latjia Lund, 
a. JsOJiirQsliU Lund. 

Q.. Lund. 

gtaurodesmus. Ci?i]iy^S.sn^ (Bhrenb.) Tellins 

a. co nver ^ona (Shrenb.) Teilln,-^ var. cjirtug (Turner) Teilln? 
a» delect us (Preb,) Teillns , 

a* il^eptodemus var. qp-^ nlcjil atua (Lund.) Thomasson 
a- anhmptns (Kuetz.) Thomasson 
Staurastru^ dlsgutaJlUa West and West 
a» excavatum VJest and West 

a* e ypavatyin West and West var, njjiliiiuai Bernard 
(Ehrenb.) 3reb, 


a- hexacerum (Ehrenb.) Wittr. 

,a. 3reb. 

a* aibifiOilara Ralfs 

a* XLCbi.CJjJjvTB Halfs var. deprassutn Roy and 3t3s, 
a. -pseudj otfitrac erupi (WoJdst.) West and West 
S. nunctulatum 3reb. 
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S.. auadrangulare C^reb.) Ralfe 

S.. ret us urn Turner var. nitldulum Hi nodi 

S > sebaidi Beinsch 

S. set if^ej^U’a cleve 

S^. t r ac e rum R a If s 

§,• tetraGeru m Ralfs var. cameloides Blorin 
§.• be Ka ± ig e ns e Wolle 

Stauras or a m bp, 

Sphaerozos iia e 3t.oavatuTn Ralfs 
^ratiulaTQU -'i rt-oy and Riss. 

Spend /losiau aonillforme Lund. 

S_. t-'Ulcbr'a '% (Rail.) A.rch» 

Hyalothac a dissillens (Sm.) Breb. var, tatrle a Racib, 

5.’ osa v.Dillw,) Ehrenb, 

Desmidiun b-alleyi (Ralfs) Nordst, 

/ 

ps'eudos tre pbonema West and West 
swartzli A^^ardb 

Order - Charales 

Nitella hy alina (De Goad,) ■v'^ardh 
Chara braunii 
£.• Gorollia a WHide now 
£.• vulgaris Linn, 

S.* zevlanicp. wiixdenow 

Division-- Euglonopbyta 
Class - Euglenophyceae 

Order - EuglenaleS 

Euglen a gracilis Klebs 

oxyur ls ' Schmarda var. .tainox Prescott 
E, proylma Dang. 

E, splrogyra Ehrenb, 

Lepoo inclis ovum (Ehrenb.) Lernni.' 


Phacus oarviCauda Swirenkb’ 
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£• leiaG J ^raaaiinll (Swlr.) Skvortzou. 

£* li. 

JE* ^'t'blcii Alai'is Haebrier 

,£’ .t^P v.l ^V'-g , (Lenisi») Skvortzou 

TraJhalDia Qn 3 .q a canthostomQ (Stokes) Deflander 

V 

T. CEhrenbO Sbein -rq^., lQj3;o;„tfLjlLl3a (Playf .)■ Def lander 

T. CPer’ey)Stein var. oo mnota Lemra. 

Def lander 

£. .EaAl5Lii.5ar?to Playfair var. aLlnaC PLayfair 

'L* .Iwlrenko 

?.» CSvlrO Def lander 

S. * CSwlr.) Defiander var. nov. ' 

T. playf air var. nov. 

L. volvoc ina Bbrebb, 

£• volv ocin a Ebreno. var. punctata Playfair 
£• VO 1 vp *}, na Pb tq nb« var. pomoressa 


Division - Chrysophyta 

Class - Xanthophyceae 

Order _ Rhizochloridales 

-aia 0 Qbo^:^YS lIjaaeti_q;L^, (Siaith) Pascher 
lona^lpas Borzl ' 

££llLggZ^-j:Um arbuscula (A Braun) Rabenh.) 
P.gryumt n_CParty') a. Basaun 


Class 

Order 


- Chrysophyceae 

- Ghrysomonadales 


Mallomonas ag^aroides Perty 
s_er tular j.s Ehrenb, 


Class - Baciliariophyceae 

Order -• Centrales 

M9j£slra granulate (Ehrenb.) Ralfs 

s^5Hi^i,CEhrenb.) Relfs var.. angustlaslm^^ 0. Mull. 


. ’I.'.i,*.'s'.fa f 




- 31 


Gvolotell a men eschlnlqiia Kuetz. 


Krishna Mutthy 


Order - Pennales 
Exax'Aaxia q.mviclaaa Desmaz. var. 

CNitz.^ Bhrenh-. 

.p.eii'^-laali^-;(Ku9t.zO Habenh. 
py'^lna lls , (Kuetz0 Ratenb. var. 7.1bulQS^u5 
Achanth es ml oroc eph^la, Kuetz* 

Cocconels placent ula Ehrenb. var. eu.'^lypta (Ehrenb.) Cleve 
5** Plaogntg'ja Ehrenb. var. line a t a (Ehrenb.) Clave 
Navicu]^ b ryophlla Boye Pet 
N. j -1 Ehre."b* 

^.'tp.pep.ba.I ^a Kuretz. var. ^^neta (Kuetz.) Grun. 

N. cuspldata Kuetz. var. arabieua Ehrenb. 

lil»« •■Mliii llil j.. ilfui 

C* haloph i la (Grun.) cleve fa. subcapItata Ostrup 
^L* bast e P^ntocsek 
Vx riclula„ Kuetz. 

Plnnularl a breblsaonll (Kuetz.) fa. producta A.cl. 

P. borealis Ehrenb. 

£■ ~ibba Ehrenb, 

P. Inte rrupta Smith 

W1 ■ I II II II I .1 >*it H MU.1 

i.^_e lliptica (Kuetz.) 
pellucida Kuetz. 

P leuro 3 i,3ma an gulatum (Quekett) Smith fa, chemburlahq Gandhi 
Mastogloia smithii -bhwaites var, lacustris Grun. 

Gomphonema aetauatorlale _ Hust. 

G. augUr Ehrenb. var, gennlnum Mayer 

G;. intricatum Kuetz. var. vibrio (Ehrenb.) Cleve 

S.* Par\nj.lum' (Kuetz,) Grun. 

subapicatui]^ Fritsch and Hioh 

Ssjachpiiesia. sp, 

C-ymbella affinis Kuetz. 
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QvafeijlTfOT-a ls (Ag.) Kuetz. jQgraA CP^'s^nt) olftve 

j ' I 

Q -CBreb.) V.H. 

Amphora aoutluscula Kuetz. 

A' PSSli^ Kuetz. 

ElpIthemia sorex Kuetz. 

S» zeb ra (Ehrent.') Kuetz- var. Sf^x^nlos (Kuetz.) Grun 

RliapaLodla Jitblia CSbrenh.) Mull. 

Hitzschla c lpsterlum (Ehrenb.) Smith 
f otitloola Grun 

I- .fl. bt .gga Smith var. soalp allI fgrjala Grun. 

K- r eeta ETcintz. • ' 

Hantg^fphi a am phl oxys (Ehrenb.) Grun; var. v±JI^ (Hantz,)Gruti. 

SiiS^yjJHa smith 

s. xsjm§^.a Ehrenb. 

Division . pyrrophyta 

Class - Dlnopnyceae 

rirdtt)!' - Perldtniales 

Perldlnium InconsDlGuu m Lemm. 

Division ^ cyanophyta 

Order - 6hrooooccales 

HisXQaza;fe.ia .ear ugL l n osa Kuetz. . 

I- s;LCLaKiita. Desikachary . 

M. ;0£i.Saail3Lki (Witfcr.) Klrohner 
M. -prQjtQ£.y,§tis Crow 

jiaaMQl llamento s a Cro-vj 
v irldis (Braun-l Lemra. 

OhroQcoGcus ll ianetlcum L emm. 

Q.» mlaoj: (Kuetz.) Naegell 
2.* JftiOllt&s . (Kuetz.) Naegeli 
Aah^QcaEaa bi^oriaia Braun 


f. y 
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Aphanothe ce pa llid a (Kuetz.) Rabenb. 

• Kuetz.- 

S* ®hodat var. eompjacta Le'nm. 

Merlsmop adla e lenratis Braun 
pu n ctata Me yen 
y.* .^fc.e . nuls sl’na Xisem. 

■P aetylo o bccpps Is r aphidlol des Hans^. 

C.r^er - Chnemosiphonales 
■a. a£l-5.1barlcu9 (Hlemn.'^ Drouetet 
Order O^cillatoriales 

A rthrcjs p lr? ; 1 e nnej ^ Stlzenb. Qomot 
£ [jjj.ul ili.-.-. ma.lor Kuetz, ex Gomot 
Qscillatorla amuhl^ranulata Vansoor 
a.> - anAjj. ax Gonist fa. tenulor Stockm. 
p,. pjirvlcep s As- ex. Gomot var. angusta Chose 
^.runowlaiis Gomont 
2.* Vouk 

P„* laete-Virens CGrouan)Gonv->nt 

O, . laet s-^''?'lron& (Grouaii) Gomont var. minimus Biswas 
S.» 1-lma.ga Ag. ex Gomont 

P* nl.grp , Vaucher 

P. » princeps Vaucher ex Gomofet 
P-* -P-Pobosc IdQrt Gomont 

P.* salin ru Biswas fa. ma.lor Desikachary 

5,» subbi-evls Schmidle 

.Phormldlum boh ner i Schmidle 

P. .sublnc rust a turn Frlstch- and. Rich 

Lyn.gbva h Leronvenus:!! Lamm. 

i* -BiagnI f t ca Gardner 

-tofeatnoja^S .a.rnQliiL.Aptekarj' 

Qj /1 Irid rp s ue rmun^ lndlcu ,t^ Rao' • 
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'■■f oMoac *jr*n. 


ex. 


■■V?!b'rn. et Fl'?tb. • 'w 


I'l. ricu!B '^eiucher ex Born, eb FlaK. 
fiJj:sJLQa3J.S. Babenh. 


A. fTc's-anuae (Lyngl.) Breb. ex Born, et Plah. 

A. o 1 n^PloJ^des Bpry ex Born, et Flab. 

A, 3 nbaei':l.ca Born, et Plah. var. attenuate Bharaduraja 

Rap hldlop sis roa dlterrane a Skuja 

A ulosl ra frltschli Bharad¥a,1a 

Scytonema chlagtum G'eitler 

S.» o oactlla Mont;, ex Born, et Plah. 

Tolypothrix i pdq ss^ Bbaradwaja 


Calotbrix oasteliil (Ma^sal.j Sarri. at Plah. vat. -'f '*' - 


.§jB«k;S.y-mEinag Bao 


Rlvularla aauatlca De Wilde 

5;* d ura > iotb ex Born, et Plah. 

Qloeotriohia Kur!?;laaa Zeller 

2,* ,raGlbor3 K.ii Voloszynska 

il* XasJ.l3ar„S_^;JU. Volszy. ^'nr, Kasbiense Rao 




The percentage composition of various divisions of 
algae in the two lakes are given below; 

2PEER_Jy^ 




:.80 .. 




D ivls ion 

KUtiilper 
■ taxa 

of' 

Percentage 

Number 

taxa 

of Percentage 

Chlorophyta 

221 


:69,S8 

271 

71.51 

Buglenophyta 

9 


.2,82 

20 

5.27 

Chrysophyta 

43 


13,48 

41 

10.82 

Pyrrophyta 

1 

4 . 


0.31 

1 

.0,26 

Cyanophyta 

46 


•14.11 

46 

12.14 

Total, ■ 



Total no. 



no, of 
taxa 

319 

'«n 

of taxa 

379 

M « M W M 1 









LO WBH L AKE 


1979-30 1980-81 


Division 

lifumber of 
taxa 

Percentage ■ 

Number of 
taxa 

Percentage 

Chlorophyta 

142 

1 

62.84 

146 

66,37 

Euglenophyta 

15 

6,64 

13 

5.91 

Chrysophyta 

38 

16.81 

35 

15.91 

Cyanophytra 

31 

13,71 

26 

11.81 

Total no. 

ct 

O 

al 



0 T baxas 226 no. of 

taxa I220 

The year-wise distribution of the number of algae in 
each is given in table 10. The principal component pf 

the algal flora of Upper Lake was found to be Chlorophyta 
with maximum nuimbar of desmlds^ (35,"^) and Chlorococcales 
(23,'^), The members of Chlorophyta were dominant in Lower 
Lake also, but Chlorococcales (36.3,^) were higher in number 
of taxa thpn desmids Cl9!^). The monthly, seasonal and year 
wise qccurrence, s-iistT-ibution and abundance of algae in 
Upper L?.ke and Lovor Laiia have been studied in detail. 

Ten genera of Volvocales each with one species were 
noted during the entire period of study. Seven species 
were observed from Lower Lake. A minimum number of three 
species was recofded during monsoon of 1980-81, Only five 
species were observed in Upper Lake, Their occurrepea was 
rare. Only XQ.3-JS2JS moiaonae was very common in winter. It 
was a rare form in summer and, aid not nr'our mansoon and 
post-rnonsoon. Species of laM-do JUofl afi» '-^nniaj!ias.» 

Goniu m and findorijia were --.oaent in this water 
body while Dysmnrnho cpscua, ^nd JJalSZax were 

absent in the Lower Lake. ‘ . 
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The year-wise distribution of the number of iD-snl taxa 
in Upper Lake and Lower .Lakti 


A T rLfth’ 

-Upper Lake 

lower 

Lake . .. 

AijlLTflllij 

1979-80 

1980-81 

1979-80 

1980-81 

CHLOMFHYJi 

Voivoc ale B 

5 

4 

3 

7 

Tstrasporales 

4 

2 

3 

4 

Ulotrlchalee 

3 

4 

5 

5 

Chaetophoralos 

8 

10 

2 

3 

Ulvales 


1 

- 

- 

Oedosonlsles 

r 

j 


1 

- 

,C ladophbrales 

2 

2 , 

4 

3 

ChloroO occalas 

73 

86 

80 

S2 

Zygnematgle?! 

Zygneniataceae 

10 

12 

1 

1 

Mesotasniaoeae 

and 

Desf-iidiaceae 

107 

132 

43 

41 

Total 

221 

371 

182 

146 

rugiehophyta 





Buglenalee 

9 

20 

15 

13 

Total 

9 

■ 20 

, 15 

13 

CHRYSOPHYTA 

’ ' 

\ 



Rhlaoc lorldales 

1 

1 

1 

1 

Chrysomonedale s 

1 

2 


1 

Centrales 

4 

3 

3 

3.. 

Pennales 

37 

36 

34 

30 

Total 

43 

41 

38 

36 
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ALGAE 

Uppov 

Lake 

Lo'weT- 

Lake 


1970-80 

1980-31 

1979-80 

1980-81 

PlhLjPHlfTA 





Perioinlales 

1 

i 



Tcc.j.’x 


1 

j* 

^ 1 

cyawophyta 





Chroococcales 

15 

17 

11 

11 

C h aemo siphonale s 

wm 

- 

1 


0 scill? to rlales 

30 

29 

19 

15 

'f ofcal 

45, 

46 

31 

26 

Te craf’.porales 

were altogether a rare 

group with 

five 

species belonging 

to four genera. In Lower Lake these forms 

by "lai la'j*?''- were 

observed during summer and winter 

seasons 


oaly , P.-txt na 11 a m ucog wq.s noted only once, ia the sutiiT.oi' of 

1979-BO, Out of the fii'a species of this order, four vjore 
found to occur in -winbei season., ^n the Upper Lake 
Sphaerocvatls schroeterl occurred during winter season, 
remaining forms were rare. Here again, £, iqucosa was found 
to be a rare summer form while As te rococo us lirmnet.lcus ., though 
rare, occur-pod during summer and monsoon seasone. 

GloeocvstIs amp la and aiaas were found only in the winter 
of 1980-31 in the lower lake while the former was "'rocoi^e’d 
in summer , only in upper lake-, where the latter was’ altogether 
absent * 


Four species belonging-to two gcnoTa of Ulotrlchales 
were reported from Low^j Lake-, During- the first year of 
Uro nomg^ qfricanufe was ’very cc^mon In post-monsoon. 
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In the second year nil the four species roc.i-.’a-sd \.n 

all thG seasons. However, r.^ainella, ?J/Ai&tlXn^;aP-iA.8., ‘-nd 
p9aj;!^(7q| eiiin were absent. OcjIhc oiono the L^pp”- L-'h-- 

did not sbo\f Ilxapama .aTjilnnjiLm-and II. jaanfiaJiJticjoJLiim but 
G;* , Int erru.ot.n was the most conmon species in summer 1130 and 
p- Y a '^''”bin a w=tH recorded once in January 1931. Out of the 
three species of U lothrix only U. moniliform is, was found to 


be a cora.'iion form occurring in all the seasons. 

There .jsre 12 species of Chaetophorales growing in 


I r t;; i r> 


Upper Laki u\ the post-moasoon, winter and summer seasons. 
Cha^' COL [j h-a^ Lulum globosura w^^s occurring in winter and summer 
seasois onj.p. ilost of the species of this order were common 
to very common but Proupc o ccus virl dls, was a rare one found 
only ,in winter cf 1980~8l. The pattern of distribution of 
the members of this group l:i Lower Lake, is very interesting. 
Only three srjecios of s bl-^eocIonium were present of which 
§.* flasallifS-L'llS was oollected only in summer. ' S, n olyrd o iph,a 
occurred in all the seasons essuapt summer. Col e.oahq ete was 
one of the most prominent genora with 6 species '-"hlch^wera 
common in Upper Lake'. Bat it-was Wtally absent in Lower 
Lake. .§P„hJLzoiTiQrls ^gj^bl eInli . a member of U1 vales was 
notable by its presence only in this lake making its 
i^ppoarance in monsoon. 

Oedogoniales with ten species of 0 9 do , go n,lu’p and one of 
BjalteJiaate have fair distribution in ths Upper Lake In' 
almost ala the season?. Bjilbochaete rj-iisialaiia was however, ^ 
not found in the summer. These were abundant in the 4onsoon 
season; of the year, 1980-81. was the' only species 

found in the Lower Lake. It was present during monsoon. 

Cladophorales constitute a ^small group of two gen^rg^ 
S^»3toh^ and RMsQblQiliUffl' wltr-four' t^axa. ' All of' them wers' 




If*' 
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comnion to very common in Lower Lake except durint^ monsoont 

was noted only :)n winter 

and summer qT 1979-80• The ^enus Cladopbor? vjas conspicuous 
by its absence In Upper Lakie while Rhi'^oclonium occurred in 
all tbo seasons except monsoon- 

0hj.Oj.uCoGsales ivS one of the largest groups of algae 
found '..n these lakes. A total of 134 species belonging no 
35 genera have been found, lo? tada of 28 genera were 
present in the Lower Lake and 99 taxa of 25 genera were 
present in the Upper Lake, SllQEa.la.5jaIeil, CJqLaiL9M.vji!i> 
^ohrqde^i^j M.lqr,aatinli;i!Lv 5Qieatoia» C-b. o.d.at9l lat Actigastraa^ 
llQ.t.rastriini i Myrmecia and Tetradesmus were found exclusively 
in Lower Lake and Sarastjn^, 

aiakatstiirlx and a§.a[iaca£ci^ 

were found exclusively in Upper Lake. Schroedqrig ^ lotlnastrun 
g or as t rum and K irche ne r le 13j[ ^ were occurring in all the 
seasons whereas, T etrastr^m , M yrtqecl,a and Tet r,ade5!it , u^ were 


recorded in monsoon season only. El? 


IvJjK and anl'loa.qcfiaa 


were observed once during summer and post-monsoon respectively. 
Characium occurred during al.l the seasons of both the years 
except winter, Gloeotaenium except monsoon and Di moruhocoocus 
except summer season. RhQpalosolen a rare genus was noted 
during monsoon and post-monsoon, Chodatella during monsoon 
and winter and Tetraliantps during post-monsoon and winter. 
Tetrasdron though present in Upper Lake during all the 
seasons, was very common to abundant in summer. In Lower ■ ‘ 
Lake it was common during monsoon but the maximum number of 
species was recorded during winter of 1979-80. Clo5teri(i ium 
5iamens3,fi was recorded from both the lakes during the m/^aa-jon 
of 1980 while, all the three, species of the genus were 
recordset from Upper Ltiks in winter of l'9SO-8l. , Cl0ftVS . ^lS 
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With Its six species has, s fair distribution throughout the 
seasons in the Upper Lake, though they were not abundant Hn 

nutnbera Ln Ijover Lake except and Q,. 

£.-> mrtnor which wer? hot representea at adl, th*'- .i!;9nus ^^as 

found to bS’ of rare oocurrenee* .Ci.:vj^3jrJiUjJj3XUiiii was 

the oiily species present rarely in this lake in winter and 
post-tnonsooa but in addition to this JUJOatiiiji and Jio ..Q^aSUm 

were present in the other lake. An k 1 strpd .egn\ujL present in 

all the seasons was common and faI cgj jus v;a5 one of the 

most commonly distributed species, f aJLciit ii g . var. rat jiatug 

was =;bsent in Upper Lake, Out of tho fire suedes of 
Coelastrum four were present in both the lakes and fift^, 
a new Gpe::tes was present in Upper Lake. 

Soenedesrau s Is a genus of Ohio roc o cea les, with the 
largest number of species and individuals which can best be 
considered as one of the most common genera. It was fairly 
distributed in these lakes in almost all the seasons. 


S.» var, ^ blgiigS^s var, i5d.lamolia4Jl» 

a. to,RJLU.eJialSi, a- s,*, and s.- 

plAtydlsoun were present during all the four seasons, while 
S.* aJaundana and^,.xiJaliiiUja.a wex*9 coKirnon in Lower Lake. 

S.» var, au da fa* nov., armatus var* nov,, 

§.• J 1313 cdrlc^id^ fa. nov, were most rare forms and recorded 
only once during the study from Upper Lake, jg., g,bjljad_gfls var, 
23Xajd.fihJ^<ia fa. nov, , ,al3iii3dLailS var, hvperr^^hundar^.s ^ 

£• .al2JlQAa^*-Var, .siailas,» k- JiysiEis var. nov. and G. p ^ntydlsM 
var. nov. were recorded once from Lowojt T,ake. Out of the 

four genera of lysnaj3iajigha, Jaasaaiis Zxaaama and ZYgnemop .^15 
were not recorded from Lower Lake. Spirorryrn was repreboft+-.«id;i 
by two species S. alURtlaa and a. -inf 1 , at , a , the latter was 
collected in summer 1980-81. All the 12 species of this ■ | 
family were found to grow in the Upper Lake. These were . iJ 
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ddlleo'fced in I'^rge numbers in reprodiictlv^^j "b ^ rJ*Q mostly in 
wintn?’ end summer. 

Except Gonato zyg on m onotqen iu|n none of tbs species 


of the genus occurred in the Lower Lete- It was a rare form 
and was coHected In sumaer. In Tipper L^ika al?. tbe species 
of this lonj'i were present in all the seasons. But j„ 

found only In post-monsoon and winter seasons. 

The genus Netrlum was represented here b'' a p'.nyle species, 
vrhich was observed In monsoon. Pe.nJ.urii sylir rJrue was 
collected bnly once in summer from Lower Lake and In x/inter 
from Upper Lake. Cl osterliiTn is a widely distributed genus 
occurring 1n these two lakes, having a good number of species 
during ell the seasons. The Upper Lake has a wide representa¬ 
tion of this genus, 2.- dian . a , ^ var. ^.iRus, C,. .leibi^injl and 
C.. .ysmia occurring in the post-monsoon season and Q.. JLiilQiifeiua 
found in s’tmmer are some of the rare forms while C_. eh.renhe^^^y^ 
and C.. .pr lchardlan um are the most common forms having 
distribution in a'H the seasons in Lower Lake, Some cf the 
rare taxo like C, .aC3,r;m3;yt;, 2 _, pornus. var, ^oyanicum, 

CL* cypt hjn occurred in Upper Lake during winter, C_, acioulare, 
CL. in summer and C. .^i£ui3 monsoon, 

CL. ,c. gaigaua var, JarsviOiS fa. , G ..§]isen.bgr£il 

and 2,. p riobrd 1 nmum occurred in all the seasons, G .Xe 1 b^einj-i 
£.• lin»3 atuin were found only In Lower Lake, another 14 
taxa were exclusively found in Upper lake.- The maximum 
number of species occurred in both tbs' lakes during winter 
and summer, ' ■ 


Out of IS species of PlsnrotaenJLi^, only ,E. c . hjrQnhQy? i iir4 
var. cur turn , was recorded from Lower Lake. This was in winter 
season. A13 the 12 species were noted ,ih Upper Lake ;durlng • 
posb-monsoon and*‘S/intar seasons-.nnd'wenot "Teodrdbdfdw^^ " 


^gni^'oon'and summer seasons. 






i 



frequently-obnarved In Upper lake but very epnrr.- tr. Ao other. 
Mleraeterlas did not ofeeur In the latter but tree falrty 
distributed in the former, except In -ummer. KJaEaSSni-laa 
ttosplat^ wee a rare form which was seen once In January 1981. 
Six taxa of. '.qtAnatABnito recorded out of ■w'llch 5 were 

noted in Upper Lake durlna all the seasons- except post-monsoon 
while only one taxa A- aiOSlf.^ iaSSASlflSMa recorded 

from Lower lake during post-monsson and summer seasons. 

Seventy one species of Oosmarlum have been noted from both 
the lakes. This Is the largest single lenus which as n whole 
occurs round the year and has a maxlwom numbar of spsoles 
and Individuals ooourrlng In Upper Lake rather than In lower 
Lake during; the two years of study. £1* jp.liaaaAlKtft. var, 

6l,Q vatma was exclusive to Lower Lake. Forty three taxa were 
exclusive to Upper Lake. The maxiraunj number of species and 
lndiwidua3.s '‘.n this lake was in wi^^r and. minimum in summer. 
WhiD.e in tho other, maximum was in' vrinter and raliiiraum in 
post "■monsoon seasoA. C^v bauiiilffii £L- var. mov. 

Sn ^l y.i .tii vat'r iijv,... Q.' var» 

a. ^iandxinifxixad, G.. G.. T c gn ^lnov.j 

C* subco statun , C . tg^tr^^onum va'f. t ^ trj^T^ and C . wL ctrQci&l i , 


were ra-'^e forms’ but C.. tatra.^Qnu ta var, 


Cl n -•iswanldJJ 


were most common forms- and observed throughout the seasons 
In Lower Lake. Similarly, in Upper Lalra ;^n2;.aJLensa» 

5,- cvc lloum var. nov., diver.'^ens var. nov., C^. 

£.- Impresg ^lvim var, crp-n u l at um,. £.. lund_e_l lj--l var. »■ 

CL. ^laty;des.miujn and C, scab rum were rare forms, while S* 
a i->rQ.r? Ansn^ C, humilq, C. l undellll var. ciroulare. . C.portly 

C- £' ii-J-b m am i lia turn var. '. reotangulare a,nd C. , t, 

.... ' ."J 

wittrpck ll^were found' to' be most co'mmon taxa. Staurodesm^ ;.;a 
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was recorded from Tipper Laie only^ 2* .Ji^loindariHua. var<, 
,£££*LiSj3Jl3ii^5il^ ^s, .aubralat^s were most, rare forms, though 
jSlL'* llS.lii'IiiJia was recorded In all the seasons. 3tauj -p, stum 
v/as ropiosented by 18 taxa out of these 11 wore present 
exclusively in Upper Lake, S, pseudotetrncerun was rare 

p ii I n >i i« i m HI trr** 

form Tnd 'loiie^ uiurlng winter and summer, te trae^ru m var, 
Qatnelold cs also a rare form noted during monsoon and winter, 
-SiELa.in.'UuiIl var, minimu m., _o„ jjautlc um , b, pu~ncuulatum and 
.§• Jt-Q trac e rum were most oommon taxa and were noted during 
all the seasons. In Lower Lake only 7 species were noted. 

They were sparseljr distributed, 

Sjpha erozQ Sma , Spondylosuni f Hyal o the ca and Desmldlum 
were observed in Upper Lake during all the seasons and 
frequently occurred in post-mplisdon and winter. Prom. Lower 
Lake only one species of spha^i^zosma l,e. Sph aerozosma 
granulatu m was recorded in summer season only. JJJLtnlls. ^hd 
were recorded from Upper Lakro only and were found in 
a'lmc'St .'’■’I the seasons <^;i 0 7.pt v^hea tb?. teteperwCrrc was too 
high, 

In the year 1979-80 number of taxa of Chioiophyta in 
Upper Lake showed a ma.rked variation. Highest n^iber of 
taxa was observed during -January, 1980 in winterise as on with 
110 taxa, which was folloW'=d by November, 1979 in post-monsoon 
and September, 1979 in monsoon season with 30 and 77 taxa 
respectively* Only 38 taxa were recorded during 0ctober,19?9. ■ 
In 1930~81 highest number -was observed in January, 1981 
during winter season with 119 taxa followed by October, 1930 
post-moasoon «ancl July, 1930 in monsoon with 102 and 77 taxa 
respectively* Tho l 2 .rgest humber of taxa belonged to Desmlds 
and Ghlorococoales, whloh..followed the same trend of fluctua¬ 
tion as shown by the dlvl.slon Chlorophyta as a whole. 



Considsring both the years together., 
order of dominance the genus 


according to the 
the Pi'^sb dominant 


fo:.ri*' The next 5 ger^ara 5n o^'d.sr of dominance vere 
6.cor.edes Glosterlum, ■ Striura_s^t^>. -dd 


In, uo'ii.iL' Lake there wore four clear out maxima. In 
19^9-80 highest nunber of 6*5 ta.xa vrere observe>i In January 
1?30 in ,\;inder season, follox^ed by March j.n summer, 


WovembeT* :,979 in post-monsoon and September ..w;*! in monsoon 
vlth 48, 46 and 28 raspeotivoly. Minimum number of taxa was 
recorded in October 19'79 with 12. But in the year 1980-81 
highest nuMbar of taxa was found in July and September 1980 
In monsoo.'. season with 61 and 51 taxa respectively, second 
peak was in January 1981 in winter, third in March 1931 in 
summer and •<'ourth in November 1980 in post-monsoon with 43, 
41 and 40 taxa respectively. Minimum number was recorded in 


April 19-1 lt\ summer season with 27 taxa. 

Chlorococcallos wero highest In number .and shov/ed the 
same trend of fluctuations as Chlorophyt.^v as a whole, 
Desmlds formed the second largest group but did not show 

I 

any significant seasonal peak, though they occurred in 
good numbers in winter, summer and monsoon, 

'■•^he order of highest number of species of genera, 
during the period of study were Sc.enede.s .mua.. .tom£iaa» 
a£aXJ.tU and Sbara^cto, 

was found throughout the course 
of investigation in both the l.akos. During first year 

* Wur is v,or. minor was froquentijr occiarring in ' 
Lower Lake, while it was not recorded from the other* 

In'Second year in Upper Lake it was observed during 
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post—tnonsoon and in Lovrer it was not sasn during 

monsoon and post-monsson seasons. Buglena was 

froiuont in occurranco in both the laks^. B utl^na 3 T>iiT.-i?vr'\ 
was Common in Lower Lake and sparse in Upper Lake, where 
Lepoc i nclis ovum was not recorded during first voar* In 
the second year it was found in post titonsoon and winter 
seasons. In Lower Lake Lepocinclis ovum was recorded once ■ 
every year during summer season. In Upper Lake during 
first year was noted as a very rare form and during 

second yea? it did occur quite frequently. Traohelomonas 

var, SiJXoaaSa* volvoclna were recorded throughout 
the seasons except post-monsoon of first year from Upper 
Lake. X* acanthogtomq. was observed once in August 1979 
from Upper Lake, Phacus eurvicauda and Trachelomonas 
yalqrocIna was recorded throughout the seasons from Lower 
Lake* 

In Upper Lake in the year 1979-80 highest number of 
taxa of Euglenophyta was occurring in the month of August 
1979 in monsoon season with 5 taxa, followed by a further 

maxima recorded in the month of October 1979 in post-raonsoon 

\ ■■ 

and March 1980 in summer, each with 4 taxa. A minimum was 
recorded in November 19'79 In post-monsoon with only one 
taxon. But in the year 1980-81 highest number of 11 taxa 
was observed In June 1980 in monsoon, followed by a further 
maxima in January 1981 in winter, October l9S0 in post- 
monsoon and April 1981 in summer with 10, 9 and 7 taxa 
respectively. A minimum number of one taxon was recorded 
in March 1981 in summer. In Upper Lake Euglenpphyta in 
order of dominance of genera were Trachelomonasi J£ ha9Jjk£> 
SJAa^erja-and Le pocinclls . 
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In Lower Lake in the- year 19'’9-S0 max;l'TO wes recordod 
in March 1980^ August 1979, in v;hich hi.;'h-*st win in March 
1980 in suTiraer season with 11 taxa* A 'ninl'num nurnber was 
found in October 1979 with one taxon. In th'= j^oar 1930-Si 
maxima were recorded In Maroh, 1981, Juno and July 1930 in 
which p taxa wore recorded in March 1931 in summer season. 


Minimum number was recorded in Docomber 1980 im winter 
season with only one taxon, Tr achplomonas was hl.-^hest in 
number of species than phacus. Piiiii9,na ^hd Lep o olnelis , 
Rhizoclorldales and Chrysomonadalos rarely occurred durin® 
both the years in both the lak»s, Djinpb]^i[bJ 5 . sortu!laria w as 
an exception which was found commonly lurin-^ winter season 
of both the years in Upper Lake. 

var. m uzzanensis was a very riore 
form and recorded once in August 1979 from Upper Lake. 


^engghlnlang^ was ^rary abundant in the month of ' 
November 1979 and February l98i in Lower Lake, In Upper 
Lake occurred durin.-? all the seasons but 

was abundant during January and February 1930, Fplthemia 
var. ..aaxaalOA was also recorded throughout the 
seasons and it was abundant during post-monsoon, winter and 
ummer of th^ year, SJa^ireJL^a, .line aris and S, robust a 

were recorded from Upper only. In Lower Lake only. 

In Lower Laxe Aiiaiilazia s,cj3iiaiana var. cruLCjb aliansia -^ 
iUua were recorded throughout the porlod of 
investigation. Syna^ra ulQ^ was very common in January, 19^0. 

.angu]^;^ f^. ^s_mburi,aria was a rare form 
recorded exclusively from Lower Lake. 

Chrysophyta showed only on<?’ maxima in Upper Lake in ' 
he monsoon s.as.a. I. 1373. 

WQS ijfl Au^ru 1 0^0 ■ 'J in f 

” I9'7,9,ia m^nstjon. la the mimber-?-A 


»" .1 
'■ 'T'' 

';k 

s-fj 
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was constant and it recorded a sll^^ht in suamer. 

Minimu-n number of 12 taxa was recorded in October in post- 
monsoon. 

I t tha year IS'^O-SI hij^best number was recorded In 
July 19R0 in monsoon with 32 taxa* In winter there was no 
change in the number nf taxa and in summer it showed a marked 
decrease. Minimum number was observed in Mey in summer 

with 12 taxa. The order of dominance was 

nnd Ho;os,ira. 

In Lower Lake in 1973-80 highest number was recorded 
' in the month of October and November in nost-monsoon with 
24 taxa and lowest in April 1930 in summer season with 10 taxa 
In the year 1980-81 maximum number was recorded in July, 1980 
in monsoon with 23 taxa and minimum in April, 1981 in summer 
season with ll taxa. In order of dominance Nav j^ c^ilg, , 
fiaa2.U.QJQaS3.) were recorded. 

Only one species of Pyrrophyta has been recorded from 
Upper Lake. This vras not observed' in Lower Lake. 

MQ^ocystis frequently occurred in both the lakes. 

was recorded in all the seasons. It was common 
during monsoon, post-monsoon and winter season as compared 
to summer. G omphosphaeria and MerIsmophedi a were much 
frequent in Upper Lake than in Lower_L3ke, Gpmphgsphaerta 
v,ar. compacta was abundant during winter of the 
first year. Merismonedla tenulssima was abundant during 
May 1980. Sticho.sip hon, sanslbaricus was present during 
post-monsonn and winter of first year in Lower Lake. 
A^r2SEi,r?^JajirjgXi was seen once Ih November, 1979» Similarly,' 
Jtits chil was also recorded once in January, 1980 . 

Out of the thirteen species of Oacillatorla ^ Q.. subbrevls 
nnd anima^-is fa. tenulor were rare forms in 
Lower Lake' bccurrit^' in winter and monsoon seasons. As In 
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Uppsr Laira *)St of the gpeelee wofQ ao-l n’’=iS9nt 

all the eeaaens, aioectrlehl a ooeurroS ahun<iant]y aarln 


In 


fy 

u» 


Vinter ancl sura-ner nf 1980-81 in Upper L-^ke. 


It waF! not 


recordetl from Lower Lake, 

Tn Uoper Lake there were two distinct peaks for 

Cyanophjtne In 19^9-80 hlshest peak was recorded in 
Novenberj 3.970 in post-TUonsoon vrlth 21 taxa, A second peak 
was observed in April, 1930 in summer vrith 29 toxa. Hiniraum 
number was ■’-ecordec' in Jul-y and August in monsoon with 


11 taxa. But In the year 1930-81 hi::ho 5 t peak was In 


September and October, 1330 in monsoon and post.-monsoon 
respectively with 21 taxa. A second poak was in May, 1931 
in summer. Sequence of order of dominance of genera was 
QAc lllatorla , M.j.,oro.c yalLlg. , Arafessna and MaXiSAlDiiadjja* 

In lower Lake in the year 1979-30 two peaks were 
recorded,- Highest peak was in November, 197'^ in post¬ 
monsoon anri gecond in March, 1980 in summer with 13 and 12 
taxa rospectively. Minimum number vms recorded in Februaryji 
1930 in winter with one species. While in the year 1980-81 
highest peak was In June 1980 In mopjsoon and second peak 
was In March 1931,in summer each with 10 taxa. Lowest 
number was recorded In November 1930 in post-raonsoon, 
Osolllato.ri a was the most dominant genus followed by 
JiiGEocjistis, JjiCOSto and Merlsmoped la. 

Both the water bodies under investigation'have quite 
different values of physico-chemical characteristics of 
water. Although, there was no considerable difference in 
temperature and pH of both the lakes,‘Lower Lake showed 
appreciably highest values of dissolved oxygen, total 
alkalinity, ca 
■and phosphate. 


:lum hardness, chloride, nitrate, nitrite 
These factors as, a rule, did not shoW'.-mticst'i'' 
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raarkerl ?ins specific pattern cif variations acoorditip to 
different seasons# This lake especially with hl:;;;her amount 
of nutrients accounted for lesser number of algal- species 
but higher number of individuals as against the Upper Lake 
where the values of these factors were considerably less but 
showed maximum number of species* Seasonal variation of 
those factors were more prominent in this lake and therefore, 
it Was possible to establish definite correlation among 
themselves and these with the various groups of algae. 

It has been observed that a number of aquatic fungi were 
parasitic on the members of Oedogonlale-s, Zygneraetales and 
char ales. Most prominent of them were Q.edpg.Q.nium # gQSma ri j i m , 
splrogyra t Zygnema and chara, 

A total number of 22 genera and 42 species of aguatlc 
fungi have been isolated from both the lakes during the 
Course of the present study. Out of which one species of 
Ach- lya is considered as new to science? while twelve fungal 
forms are reported for the first time from India. These fungi 
belong various orders of the group Phycomycetes. The number 
of fungal species corresponding to each order as occurred in 
both the lakes are given below;- 

Ohytridiales 
3 la s 1 00 laa g 

Saprolengniales 
Lagenidiales 
Psronospornles 

Members of the saprolengniales were dominant over 
.the rest of the orders of aiuatic fungi, In both the lakes# 


• • • 8 

• * • 3 

• « *<50 
•»* 2 
#.* 6 
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It was fnun^^ out that Upper Lake had a, richer fungal 
flora as compared to that of the Lower Lake. The study of 
fungal flora of Upper Lake revealed the ocourronee of 22 
.genera and 35 species belonging to the following orders*- 
Ch, 7 tridiales Q 

Blastocladlales 3 

Saprolangnlales ... 17 

Lagenidtales ,, , 2 

Peronosporalas 5 

Similarly, from the Lower Lake 13 genera and 26 species 
of Phycomycetes have been tsoirated, Their number is given 


' be lows - 

Chytrldiales ... 4 

Blastocladlales 1 

Saprolegniales ... 15 

Lagenldlales ... 1 

Peronosporales 5 


Mome species were confined to only one lake. 

Following species were e3aclusivoly found In Upper 
Lake j- 

■ PlR ldlura ulIforme scherffel 

ciar imuhnn-n LZopfl Fischer 
PJj3lasfez<s:fei.§ iakasilua CSchenk) Schroeter 
SiastoaO^ai^lla i3aY,a. a - -rj ^giyl3naiaa JCariing 

ndoh 

sp. • • 

Pxnkiailtaya .paredo-ra Coker 
ajiiaulata de Dary 
A. Coker, 

siaiaaasihia Humphrey 
A. -Siblaasaia de 3ary 




Cokar 


A. 

L agcenldlurg t?y;z!naeu’n Zopf and 

.aPiiani^rmjatiini CSdfSon) Fitz. 

Following spec lea ware found exxsluaively in Lowsr 

Lake, namelys 

aopEalja^.nXa ilUESLi^ ilaurlzio 
AcjilijTfi fj^isaHaia coker 
A. -orl.oh ' Coker and Couch 
A poLoUXazia CNeea) de 3'ary 
Dlct yuchu s pseudoachlyoIdes Beneke 
D. sterile Coker and 

m; kr I II l^ll^ll■1■|l « ■ m 

Pythl ura sp. ' 

Following species were common to both the lakes: 
Rhlzldlum sp. 

I'Carlingia auranttaca Karling 
BIl„ v ttiomyce a sulnu J- osus (Blytt.) Bartsch 
Clrytridluni olla Braun 
G ate no uh yet is variabills Korllng 
S aprolegnla dIclina Humphrey 
S. ferax (GruithO Ihurat 
Achlya C onspicua Coker 
A, hypogy na Ooker and Pemberton 
kl ebsiana Pieters 
achly a sp. nov. 

Aphanomycea laevis 'de Bary 
Aphanomyces sp• 

Dlctyu chus monosp o rus Leit^&h 
Mygocyt lura prolife rum Schenk 
Pythium debai'ya_num Hesse 
P. ml ddletonll Sparrow 
Pi>-t:hi.-:r;Teton ramosum Minden 

T»4Tm It* iii > iw iji'r < rw ^i| in I I m ■ — >■ 

Phytophthpra gonapodyid^s Cp^tersen) BulSman 
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The maximum number r>f fungi rocordsd in '-he year 
19'79-80 from Tjpper Lake was 12 in the month of December and 
January» while the minimum number wan 3 in the month of May. 
in the year. 1930-81, 18 species were found in January and 

only 4 In May. 

During 19?9-80, 18 fun.!?al forms' were recorded in 
January while "illy 4 in May, June and July from L'Wer Lake. 

A maximum of 1-^ species were recorded in January and minimum 

only 4 in Kav and Jione, 1931. 

It was found that the nirtiher of fungi started increasing 
gradually from June onwards^ This trend in the increase in 
number continued till August. There was a gradual decline 
in their number in September. The number of fungi remained 
almost the same in October and Movember followed by a sharp 
rise in Lecomher and January. From February to May the 
number again showed a gradual decline. This general trend 
in the fluctuation of fungi v^as found out in both the lakes, j 
However, minor deflectl<^ns from this course of fluctuations 
ware also not lead. 

In Tipper Lake, i lphanomvces laevls was found to be "thQ 
most dominant species with a frequency of 43,75^1* IO|rllnSla 
AUCaat-iaia was the codominant, having a frequency of 31.25^ 
In Lower I^ake higher percentage frequency of 30.62,.^ was 
obtained for ,aur.a. q^lfica followed by /).nhanomyca.S. 

laaZiS, 29.16^ and dobarvanum 23.54/2. The above 

three species were recorded from both tho lakes during all . 

'' I '' 

the seasons. 3ssldes these, Sparolagnia dieline ^ S. ferax . ■ , 
sp., sp., Pvthlnm middle to r^ii , P. 

' ' -1 

^3£^J'WtQSStcLD were also, recorded constantly in 

the seasons, 



Some species were recorded only during low temperature 
conditions of winter months, such as fi hizoptjvdlum carpophilum , 
SajOaBJltot iJD.tas.tlaa, SkUldiiaa-sp., Bla stocaad iella 
nQ^gg^iianfUge, IjGjataie^aia sn., ^chixa JLla.£.QjJlata, lUaixjosiUia 
maaospariia, £. iitaaudmsiUzo.l'laa and £. starlla.. 

Fungi which occurred in monsoon as well as in winter 
seasons had a low to moderate temperature rea'il^Q’nsat« 

These were: 0_lpldlum ptrlculifo rme, Blyttl o myces splnulosus ^ 

EidiflcJiteiLla JaiAlllaaEa, gate aapli3>gs.tia 

■y.arl.ahn Is, 31a.stoeladia aoarrowllf naradoxa, 

Achlya apiculata ^ A. consplcua , A»' hypogyna » A. imperfecta . 

A* tclebslanai A. me gas per.ma t A. oblongata* A. ollgs^canths^ , 

A. o rlon, A. p rolifera* A. proliferoldes and Lagenidlum 
py.gmaeum . 

Five species were recorded only during those months, 
when either moderatoor high temperature conditions prevailed 
i.e« In post-monsoon and summer but never in winter season. 
These forms were Saprolegnla furcata . Myzocytlum proliferum . 
Pythii i’^ aphanidermatumy £vtti,liaa sp,, and £i]gfc Qjh tl;3. oj , a 


Knto.pt 


.navae- 


zeviandlae wore found to be very rare forms. These were 
reported only once during the entire course of study. 

^ome of the fungal forms wore found parasitic on 
algae, aquatic angiosperms or on other aquatic fungi. 

The parasitic fungi ^ad their host plants are presented 


be low: 


ophil^w 


?r,st 

Gosmariuni jLuqdgm 
on oogonla of Achlya 
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5. vtr . 

6, ^ygioovtlaa J2Eali£a£U3i 

7 • Laj:etil d3j^. 


OQflQfi.a iil'aja J2l.us..1^.§jia3am 

iHiArn;L5a:a sn. t\nr\ 
;vj':'nqjTjn sp. 

^ivElopMJLlia sp. 


_-pio-i tv of b=iit for p'\rtlculor fungal 

Th@t<^ was a spsclficiry oi 

form. He::)pseeds wore found to bo the ^nost suitable bait for 
the isolation o'f raost of the Saprole^niacoous fun-i- Species 
of Achlya were isolated on hompsaeds and nustard seeds baits. 
Species of Difitzuem vroro isol^^ted on wheat and ho^pseods, 
while species' of preferred ant, he^npseeds and 

mustard seeds. KAiiLteiai ^dd species of 

were isolated on snake skin bait* Members of 
Peronosporales were isolated mostly on boiled grass leaves 
while 1 was obtained on submerged apple 

fruits. 



chapter ~ $ 

aiacaaii. IAN 


Maximum number of species of Chlorophyta was present 
In the month of January in Upper Lake. The physico-chemical 
characters found to be responsible for this nere a low winter 
temperature, moderate dissolved oxygen content of 8 -lOmg/l, 
pH 3,2, total alkalinity of 7Q - 114 mg/1, chloride content 
of 9-12 rag/1, moderate calcium hardness of 14-37 mg/1, 

0.09 to 0.11 mg/i of phosphate, high values of nitrate, 
i.e., 0.09 to 0/.11 mg/1. Nitrite'was' altegether absent. 

(Tables 1-9.) 

In Lower Lake Chlorophyta showed peaks in different 
seasons, during first year it was recorded in January in 
winter when dissolved oxygen was moderate 1 *g., 7-9 mg/l. 

In the second year it was in July In monsoon when its value 
was 7*1 mg/1. Almoat the same value of dissolved oxyseti 
was available in January in Upper Lake. It has been found 
that magnitude of peaks in Lower Lake was comparatively low. 
This is due to higher amount of nutrients and chemically rich 
nature of this lake. A lower level of dissolved oxygen and 
consequently lesser number of species occurred in January 
1981 (Tables 1-9) . 

In Upper Lake maximum number of Euglenophyta was 

recorded in monsoon during both the years. Monsoon season 
Was characterised by higher concentration of chloride 
10-15 rag/i, phosphate 0.02 to o.ll rag/l and nitrate 0.08- 
0.11 mg/1, moderate values of dissolved oxygen 8-10 mg/l, 
temperature, calcium hardness 14-37 mg/l, alkalinity 94-122mg/l 
lOV pH and very low nitrite. But in Lower Lake pe.aka were 
noted during 'summer in both the years when temperature was 
high, higher concentration of dissolved oxygen 7-l4nig/l, 



total alkalinity 124- 149 mg/1, chloflde 23 to 39 mg/l, 
pH 8-8,4, raodorate amount of calcium hardnaas G2-77 mg/l^ 
nitrite 0-0.3 -0.13 nig/1, low concentration of phosphate 
nitrate 0.03 to 0,05 ing/l and 0.03 to ,05 rag/1 respectively, 
A perusal of physic o-c ham leal characters of both the seasons 
of both the lakes reveals that iluglemphyta occur In large 
number when high quantity chloride and dissolved oxygen 


along with high temperature were present (Tables 1-9), 

In Uop#r Lake Ghrysophyta showed maxima in monsoon 
season during both the years, while in Lower Lake peaks ware 
recorded during post-monsoon in first year and In second year 


during the monsoon, la Upper Lake during monsoon physico¬ 
chemical characters showed higher values of chloride 10-15 mg/i 
phosphate o.02 to 0.11 mg/l and nitrate 0.08 - 0.12 mg/i, 
moderate temperature, dissolved oxygen 8- 10 mg/l, low 
Concentration of calcium hardness 20-36 mg/l, total alkalinity 
94-122 rag/l, and nitrite very low, phosphate 0 .02- 0.11 mg/l. 


Similarly during monsoon season Lower Lake was characterised 
by higher valua, r,f nitrate 0.04 - 0.I5 mg/l .odornte temperate 
moderate, concentration of dissolved oxygen 7.1s mg/l, 
chloride 28 - 39 mg/l , total alkalinity 118-142 mg/l, 
calcium hardness 5S-79 ag/i. nitrite 0.003 - 0.008 rag/l, 
low concentration of phosphate 0.02 - 0.05 mg/i, and low 
values of pH, in Lower lake ro»t-monsoon season was 
Characterised by high concentration of nitrate 0.04-0.16 mg/l 
moderate to high amount,of oalolum hardness 66-80 mg/l, 

phosphate 0.03 - 0.13 mg/l, totm alkalinity 112 -138 mg/l, 
nltrl e O.OOl - O.OOS mg/l, ^ 

pH te b! ate low values of 

pH (Tablos 1-9) , 
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In the year 1979-80 Cyanophyta showed two peaks^ 
highest peak was recorded during post-monsoon and second 
peak was In summer season In both the lakes. In Upper Lake 
during post-monsGon physlco—chemical characters were high 
dissolved oxygon, temperature, pH, total alkalinity, 
chloride, calcium hardness and moderate amount of phosphate 
and nitrate and low nitrite,. But during summer pH, total 
alkalinity, chloride, calcium hardness and temperature were 
high, dissolved oxygen was modarate, phosphate, nitrate and 
nitrite were low (Tables 1-9) , 

In Lower Lake in pogt-morisoon Physico-chemical 
characters were, high nitrate, moderate to high chloride 
and phosphate, moderate values of total alkalinity, calcium 
hardness, nl'trite, dissolved oxysen, moderate temperature 
and low pH. In summer season except phosphate and nitrate 
all the above mentioned parameters were high, 

During 1930-31 in Upper Lake highest Cyanophycean 
peaks were observed in monsoon and post-monsoon and second 
peak was recorded in summer season. But in Lower Lake 
highest peak was observed in monsoon and second peak was 
during summer, , 

In Upper Lake monsoon season was characterised by 
high chloride content .and.phosphate, moderate temperature 
and dri-ssoived oxygen, total alkalinity, pH and calcium 
hardness and low value of nitrite. Similarly, in Lower 
Lake in monsoon, chloride and nitrate were higher, 
dissolved oxygen and total alkalinity were moderate tp 
high, pH, temperature and calcium hardness were moderate 
and phosphate and nitrite vfere low (Tables 1-9) , 

Prom the forgoing dJ^oussJLans^lt is amply clear that 
the algae exhiblt-uonslderable changes in regpdn’se-to the 



fluctuations In the physico-che»nlc*=il prop°rtios of tho 
aquatic environment. A number of workers have tried to 
classify lakes biolosically nnd have considered the 
presence of certain alnsQ to measure the water quality, 
and have identified a numbo’* of‘forms as indicators of 
pollution, The ctominancG of any alsal type In a lake may 
indicate certain conditions and are tharefore, worthy of 
discussion, for the trophic level of a body can also be 
described by presence of certain al.'^al indicators* 

The physico-chemical characteristics of the water 
varied from lake to lake. Atleast, some of the water 
parameters showed considerable variations from season to 
season while others showed much fluctuations and did not 
show a definite pattern* Although, the difference in the 
temperature and pH of the two lakes was marginal, the 
lower Lake did shim/ higher .--lues of dissolved oxygen, total 
alkalinity, calcium hardness, t’^iorlde, nitrate, nitrite and 
phosphate. But these, in general, did not exhibit marked 
variations according to seasons. This lake idth higher 
amounts of nutrients accounted for less number of algal taxa 
with higher number of individuals as against the other water 
body where the values of these factors were considerably 
les.s, but showed a large number of ta^ca. Analysis of the 
water of these lakes indicate that dissolved oxygon content 
in Lower Lake showed a,wide range and it was more during 
monsoon and winter months. pH values poiat out that these 
lakes are alkaline. Generally, it was seen that pH wa« 
mora in summer months when members of Eugionophyta were 
maximum a'nd Cyanophyta showed the second highest peak. 

On the basis of the values obtained for total alkalinity 
Upper Lake is considered as moderate to high alkaline lake 
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while the other is considered as highly alkalIne water 
body* It showed coiuparactively higher '/alues during 
summer season in both the lakss* Calcium hardness also 
showed an increase In this season in the former but such 
variations were not obvious in the other lake. Both are 
hard water lakes, but the Upper Lake has only moderately 
hard water. The higher chloride content in the Lower Lake 
is an ind^iix of pollution of animal origin. It showed an 
increase in summer and decrease in winter. There was an 
increase in nitrate content in both the lakes during 
winter and monsoon seasons but nitrite was found to be 
absent in many months in Upper Lake. The higher amount of 
nitrite in Lower Lake is considered as an indication that 
it is sewa^;a polluted. The latter is ritfh in phosphate 
content too, with more of it during winter and monsoon 
seasons. 

In Upper Lake maximum number of taxa of Chlorophyta 
was present in January in winter season when the physico¬ 
chemical characteristics of the water were a low winter 
temperature, moderate dissolved oxygen content, 8 -10 mg/l, 
pH -8,2 , total alkalinity 76 to 114 mg/1, chloride 
content 9 to 12 mg/1, moderate calcium hardness 14 to 
37 mg/l, phosphate 0.09 to 0.11 mg/1 and high Values of 
nitrate 0,09 to 0,11 mg/1* Nitrite was altogether absent 
(Tables , 1-9) • It is intersstiug to note.that majority of 
the members were Desmids and,Chlorococcales and the most 
frequent and dominant genera were Cosmarlam * *[csiia4aai33US, 
Gloat^r|)irnj staurastruffl . Tetraedron and Eleaatafeaanliwi# 

This group in Lower Lake showed peaks in different seasons. 
During the first year, the highest* peak was In January., 

In the second year,^ however, it was in July, WPASoon 
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ssasoa. It has baa a found that tba •aagnltade of Chlorophycaat. . 
peaks In this lake was comparatively low. Ihls can be due 
to the presence of higher amount of nutrients and chemically 

rich ns^ture of "bhe 

■ The group Euglenophyta vas represented in both the 
lakes by only 11 taxes. Largest number of taxa of 
Euglenophyta In Upper Lake was present in monsoon when 
the lake water contained higher amount of chloride 10 -iSnig/l. 
phosphate 0.5 -0.11 tng/l, and nitrate O.OS -0.11 sis/l* 
moderate values of dissolved oxygon 8 -10 mg/ 1 , temperature, 
c-aicivim hardness 14 - 38 ms/l, alkalinity 94 -122 mg/l,, 
low pH and very low nitrite. But in Lower Lake peaks were 
in summer when there were high temperature, sllghtl/ hx.j,hQr 
concentration of dissolved oxygsti 7 - 1 ^ mg/ 1 , total 
alkalinity 124 -149 mg/l, chloride 28 -39 mg/1, pH 8 - 8.4, 
calcium hardness 62 - 77 mg/l, nitrite 0.03 - 0*13 mg/l 
and low concentrations of phosphate and nitrate. A look 
at the factors of botih the seasons in both tho lakes 
indicate that the members of this group occur compar.ativeiy 
in large numbers under conditions of high water temperature 
and more dissolved oxygen and chloride content (Tables 1-9)» 
The dominant genera in the-two lakes were TrgoheOyomongj^i 
P hacus . E uglena and Lepoclnclls . 

When compared to Euglenophyta, the members of 
Ghrysophyta were more. In Upper Lake maximum number of 
species Was recorded In monsoon season while In Lower Lake , 
peaks were recorded in monsoon and postr-monsoon, seasons. 
Maximum number of species was present In the first lake. 

In monsoon the second lake showed'0.04 - 0.15 mg/l of 
nitrate, moderate temperature, dissolved oxygon 7 -lS mg/l* .4 
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chlorida 28 -39 total alkalinity i.i5 -14? ra,-?/!, 

calciuBi hardness 56 -79 ras/l, nitrite 0.003 - 0»05 rn^/l 
and comparatively low phosphate and pH, In oost-monsoon, 
chloride and phosphate were little more and dissolved 
oxygen was comparatively less.(Tables 1-9). The dominant 
forms in th-^se lakes were N avicula . Goj jR ph Qf ioma y Hltz sch.lay 
CvjsJjeJlJLa and 

The hi<»hest Cyanophyc^an peaks In Ue-cor Lake in the 

first Y'-iar was In Hovamber, in post-monsoon followed by a 

second peak In April, in summer. During post-monsoon the 

physIco-chamleal characters of the water were hlp:h dissolved 

\ 

oxygen and temperature, pH, total alkalinity, chloride, 
calcium hardness and tomporaturs were high, dissolved 
oxygen were moderate and phosphate, nitrate and nitrite’ 
were low. In the second year the highest Cyanophycean 
peaks were observed in monsoon and post-moiisoon seasonsi' 

Thus, it can bo seen that the membors of Cyanophyceae 
occurred in their maximum in these lakes when there was 
moderate to high dissolved oxygen content, temperature, pH, 
total alkalinity, calcium hardness, low to moderate phosphate 
Content and low nitrate and nitrite (Tables 1-9). Species 
Qaclllg-torla . Microcystis . Anabaena snd M^er_i5!Tia.ne.rll£ were 
well represented. 

In the first year members of Cyanophyta in Lower 

Lake showed the highest peaks in post-monsoon and summer 

' ' 1 

seasons. In post-monsoon, the physico-chemical characters 
were high nitrate, moderate to high chloride and phosphate, 
moderate values of total alkalinity, calcium hardness, 
nitrite, dissolved oxygen, moderate temperature and 
Comparatively low pH. In summer seasons except phosphate 
and nitrate all the above mentioned parawoters showed high 
Values* 
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In the second year the higher were observed in 

monsoon and surnmer seasons. In monsoon, chlorMvO and nitrate 
were higher, dissolved oxygen and total alica:inx^.y were 
moderate to high, pH, teinperature and calcium hardness.were 
moderate f^ncl phosphate and nitrite were low. 

L vnabva and ^^ ;i^eris.mo^De_d.l a were the dominant forms. 

It has been dtown that these lakes are polluted but 
the degree of pollution varijas. Upper Lake is characterised 
by the presence af indicators of pollution like ^he increase 
in chloride, depletion in dissolved oxygen and increase in 
nitrate and phosphate. But the values for these indicators 
are very high in Lower Lake and therefore, it Is a highly 
polluted one. These factors also indicate that the tv;o 
lakes are eutrophlc and the Upper Lake is slightly eutrophlc 
and Lower Lake is highly eutrophlc. 

An effort has been made'to identify algae as possible 
pollution indicators and to determine the trophic levels. 

It .is pertinent to note that Sygaard's Compound Ouotient also 
points to the eutrophlc nature of the lakes. Its value is' 
very high for the Lower Lake. Sixty one taXa of al.gae 
characteristic of highly eutrophlc lake and 218 taxa charac¬ 
teristic of slightly eutrophlc lake have been identified.' 

According to Carett (i963) In tine ultimate analysisj 
it was the physico-chemical characteristics of a habitat 
that determines the kind of com-aunlty that will occupy 3** 
Hence In tho present study impact cf aorae physlco- 
chomioal factors, such as temperature, pH, total alkalinity, 
dissolved oxygen, calcium hardness, chloride, nitrite, nitrate 
and phosphate or wator, on tho <3x»owth atici occurrehds 

of the aquatic, fungi, in two lakes of Bhopal have been ■ . 



studied In detail# During the course of present investigation 
a total number of 42 fungal forms belonging to Chytridiales, 
Blastocladlales, Saprolegnlales^ Lagenldlales and Peronosporales 
have been Isolated. In the proceeding pages the factors in 
relation to these aquatic fungi and their seasonal occurrence 
are being discussed in detail# 

Thera are a number of factors operating at a site, 

’^out of them temperature seems to b? of great importance. 

It acts directly'upon such processes as germination of 
overwintering structures for vegetative growth, and for 
Induction of se ixual reproduction by means of zoospores. 

Various researchers like Paterson (i960) , Perrott (1960) ^ 

Dayal and Tandon (1962, 1963), Roberts (1963), Schmitt (1967), 
Srlvastava (1967), Alabl (1971 a,b), Khulbe and Bhargava 
(1977), Hasija and Ratra (1978) and Rattan etal (1930) also 
found that temperature plays an important role in the 
occurrence of aquatic fungi# 

In the present investigation it was found that the 
fluctuation in fungal occurrence was dependent upon water 
temperature. There was ,not much difference in the variation 
of the mean monthly water temperature of both the lakes# 

.It is also obvious that, as the temperature rises, the 
occurrence of fungi declines,# In both the lakes maximum 
number of fungal forms were obtained during winter and monsoon 
seasons, while the minimum fungal forms were recorded itturing 
summer. Thus it is evident that hish sumTaer tf^mperatures 
have an inhibitory effect on the occurrence of fungi, while 
the low and moderate t-^mperatures of'winter and monsoon 
seasons favour the fungal occurrence# The maximum zoospore 
production and induction of Sexual at a 
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tsnporaturo rang-o varying fro-n 16 -29,5°C • 
of Safcsena and Rajgopalan (1958) also r'^V'^alod similar 
typo of results. They hav- report'?d twelVi^ acjuatlc fungi 
from SagaT, of ■which eight species appeared during the 
' months of Dccemhor and January# The present find.lngs 
agree ■with those of Porhos (193-5 b) ^ Waterbonso (194:2), 
Dayal and Tandom (1962, 1963), Huges (1932), Roberts (1963), 
Srlvastava (1957), Khulbe and Bhargava (1977), 

Manoharaohary (1978, 1979 a,d), Kanoharachary and Ramarao 
(1931 a,b) and Rattan etal (1980). fSuzukl (I960 a,b and d) 
obssp vod that temperature has a profound effect upon 
zoospore production due to unfavourable temperature 
conditions were obvious. Suzuki and Hatakoyama (1961) 
further emphasized that zoospores of aquatic fungi ^owed 
considerable variation in amounts, with the maximum in 
autumn and the minimum in summer and late autumn. 

Barksdale (i960) reported that the induction of sexual 


organs, both on single thallus and on paired thalli is 
temperature dependent. Sexual organs were initiated at 
15-2090 in many strains of Achlya. Milanez and Doval 
(1969) and Krause (i960) suggested a wider temperature 
^■o-nge of 2 o- 3093 for oogonial formation. Srlvastava(19^7) 
considered: 18^ ac tho-most suitable temperature for the 
growth of most of the aquatic fungi. Khulbe and 
Bhargava (1977) found that mayimum frequency of water 

molds’, recorded between 18-2293 which they considerod as 
n.odGrato tniaperaturos. Sch.altt (19S7)„ msnfclonad that as 

tho temporsturs looraaaed, thsro was a oorrospoading 

aeoraaso la the diversity ot fungal species Isolated 

from lake tasnna. Haslja and 3atra C1373) found that ■ , 

c^xerlqj^g^ was prevalent In water, with tasrpbraturo 




- 65 - 


22-23°C and high to’nporaturos (33 -4l‘^) did not favour 
its cxjcurronco. Rattan <2^^5^(1930) also found that a low 
tnmpGraturn of il93 in January at Shatt-Al-Arab was aost 
favourable for water molds while high tomperaturo of 32®C 
in July proved to be inhibiting. Recently Khan (1981) 
rogardod 37-30*^ temporaturo as most'suitahlcj one for 
fungal oocurroncQ. 

Results of tho prosont study also diowed that 
occurrence of flingl was Inversely correlated with tomperaturo. 
During the course of present investigationj temperature 
ranged from 16 to 32,5^0. Maximum fungal species l.e. out 
of 35, 12 and 15 in tJppor Lake and out of 26, n and 14 in 
Lower Lake, occurred within the temperature range of 16 to 
29»5 G in 19'79-8C) and 1930-81 respectively* Similarly 
the minimum fungal occurrence i.e. out of 35 forms 3 and 4 
in Upper Lake and out ef 26 only 4 in Lower Lake was recorded 
in the temperature range of 29.5 - 32.5*^. Although in the 
present study March was includeddn summer months , it 
showed a temperature between 27.6 - 29.6°C which was found 
to be favourable for the occurrence of some of the fungi* 
Similarly June was considerod as a monsoon month but 
'-during both the years of study high temperature prevailed 
during this month wall, that is why very few fungal 
forms were recorded during this period. 

Results of the present investigirbio-ft-^ully agree 
with the earlier researches» as mdst of the members of 
Saprolegniales were recorded during low to moderate 
temporature range of 16 -29.5*^, while some members of 
PeronosporalQS can equally flourish well ©Ver in hlsrb ' 
summer temperature of 29,6 to 32*5*^• Members .of' 
Saprolegniales like Saurolognla 44£JLiaa, S.* 



Atjhqno-ayces laevls and also rrjportod 

during high sumner toinperature. It has bac-n further 
supported by the observations of Khulbe and Ihqrgava (1977) 
and Khan (1331) who considered Saprolegnia ferax and S, dlcl^ 
as constant or high teiapernture specios. However, 

Srivastava (l9S7) considered these species as low teuparatuTo 
specios but Apha norayces laevts was unanloiously considered 
as constant species, which appeared in all seasons during 
present study also. 

Considering the te-nperature requirelaont for each fungal 
species, Roberts (19S3) classified aquatic fungi in three 
groups namely: (1) Winter species, (ii) Suminor species and 
(111) constant species which occurred in all seasons. 
Similarly, Srivastava (l9Q7) classified aquatic fungi of 
Gorakhpur in low temperature species and constant species. 
Khulbe and Bhargava (1377) used a wider classification and 
they have divided aquatic fungi, reported from NalaH.al 
roTion. int > four jroups according to their preference of 
temperature range: 

(i) Constont species : with a temperature range from 
10 to 

aa Lov tenrer^ture speol.s: with temperature r^tiga 
10 to 18®c. 

( 11) MjUoiPate temperature species: with tomioernture range 
from 15 to 

jh temperature species- with tomporaturo range 
16 to 28.5°C-. 

tonr^harach^ry and (i33X a) alao alvidpd 

aquatic fungi in 

Monsoon species n ^ .-■4' 

■ ; Saptembar), Winter species .VjS 



COc't'o’HeT’ -January), SuTaor speclef? (F-^bruary to May) and 
c-instant spscios (all soas-jns). 


In th i present study t-)o, it was obs?rved that for 
a particuTa” species, a distinct temperature req.uirement 
was This preference for tampersturo greatly vary 

from Rpecl'.'S to species. It was difficult to olace the 
species col Is*'ted from '^bepal in the four categories 
proposed by Khulbe and lhargava (13'’?) as there; exists 
a considorablo difference in the water teaperaturos, of 
water bodies of Nalnital and tb^t of the two'lafees of 
Bhopal. A low winter temperature of 10 -l3°b has been 
reported from Nalnital but It varied from 16-25^ in tho 
two lakes under study. Likewise ths summer temperatures, 
also Vary, Considering the differences in temperature, 
the present fungal forms have been grouped under four 
separate categories. Fungal forms corresponding to their 
temperature classes are presented below: 


1« 

Fungal forms which prefer a temperature range from 
16 to 25^C have been put under this group. Only nine 
species belonged to this category. 

Rh izonhydlum GarDor)hil.u m, DJjaloja^ctls intejjyjjs* 
Rhlzldium sp., BlastocladiaX la Doy.a& ZQ7 landi ae^ 
Laptolegnla sp., Aehiy a m onoj^ rus, 


D, : —• stgrlie. 

A tf^mperature range from 16 to .29.5*^ was. found 
to be favourable for the following 19 fungal forms: 

Olpldiua , utrlculiforiaG i, TtlYf-tfdtnvcQS 
Sntorihl^yf^tT^ bulligera . qhytridtm 

J^r labllls y Bl^stoeladla sparrow 11, Pr,d.£53:a^S3£&t 



va wT^lGulat a. A* » A* A» -iiaiier^^QcJ;^^ 

A* klebslana , A. ^ejsaasSESia» A. iU elJ-r.^c:,a;athju 

A- A. prolifera . A* ■ ^.^IkCsraMP-S koaP-QiliJia} 

pvrtaaeum. These foras wera prodoain^tly ava^.l^hle ia 
winter ^nr-- aenscjon but they also survived la pesb-nous>on 
and In early suaaer. 

Ill* Mnrlarata to, hlah... t.aaj;fi£aturg_^ 

Five species recorded in the u'^.ap- I’aturG ranr^o of 
25- 32.5'^C coae under this entogory. These wores 


Sa-urolo^nia .txmsXiU. ^rolifoinia; EXthijam 


aphanlderaa timy EyiJlllia .aJliLJEh^^ SaHajiiCiii'iliiiaSl^ 

Though these were available in mons^on and post-monsoon, 
they equally well represented in summer* 

Oonstant snocies ; 

Nine species occurred in all seasons and flourished 
under a wi^'S rriige of temperature fluctua^^lons from lu to 
32.5'^C, -wero krept under this groups 

Sarj^sgj^ aaraatj^a, S aprolegn ln jli^J^aa* 1 * XsiSZt 
Achlya sp., Anhan om . yQes laevis * Aohanonf les sp., Pythlum 
miAdletonli ^ P, d ebary anora and P yt h lo^eton mraosum wore 
considered as constant species, 

I'hus Croin the perusal of the above classification, 
it is 'Obvious that the majority of fun";! are in low to ■ 
'noderame group with a temperature r.^nge from IS to 39,5^0« 
;iost of cihe species of ASillza,, which was found to be the ■ 


dominant genus also preferred the same ^ooneroture range. 

Suzuki (i960) Csonsidered Aet^ ^vs), flarollat^ ana 
SAstXiSilaus. sp. as low temperature species, Roberts Cl96;3), ' 
found AsiUya |ne^,qgp!pr^ and A* abAon^ratr^ as winter specslef* 
SrlvastQva (1967 b) recorded Aohlvi^ prion, A* 





A. JarpAASsEoAdgs, a. iir;jJLi£a£a» A* o onsplcua , A* .^l^bslapAfeA 
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Dlctyuchus aterlle aa d LeptoleRtila sp. as low temperature 
species. Khulbe and Bhargava (197^) also considered 
Achly a flags Hat a and Prot o achly a sp, as moderate temperature 
SDCcles. Manoharachary and Eatnarao (1331 a) regarded 
MhlSH as monsoon and A, or Ion as winter 

species. During the present study all these fungal forms 
have been recovered within low or low to moderate temperature 
range. 

Roberts (l963) and Srivastava (1967) considered 
toralgRUia iUcItna and as low temperature species 

but in the present study both these forms were regarded as 
constant species. This observation was in full agreement 
with the findings of Suzuki (1960 d)» Kbulbe and Bhargava 
(1977) and Khan (1981). However, Manoharachary and Ramarao 
(1981 a) and Khan (1981)' reported Achlya kjLgbgJ-.aaa as constant 
species but it was found to be a low to moderate temperature 
species as was described to be low temperature species by 
Srlvastava (1967)• Aphanomycos laevis was described as a 
winter species by Roberts (1963 a) but it was found here to 
be a constant spacleSf 

■ ■-^t.-w.as also noted that Chytridlales and Blastocladlales 
prefer either low or low to moderate temperature range, with 
the exception of |(arllnala aiuiailtaaaa which occurred as a 
constant species. In the present study 

carpr.phnnrr| was ' found to oocuT In temperature ranging from 
^-2l°c. But species ofganus Rhizophydlum was reported to 
occur In -i wide temperatuce range of 20 -3093 by Barr (i969). 

Most of the mem here of Peronosporales were found either 
In moderate to high temperature or constant sp^eoies grpup. 
Srlvastava (i' phvtophtho:^- ^onaHQdyldeS as low 
temperature species but it"^ was rep'or^ed^-Under'.moderate' 
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hLzh teraperature group durlug tha praaeut stuc3y. Similarly, 
species also occurred in the sa^e group, Thesa 

observations agree with those of Haskins Cl"^03) who found 
a te’aperature range of 10 for the occurrent of 

pythlum with an optlpium between 30 -31 Susukl (i960 a) 
also found P ythlum occurring thoughout the year. 

SchTiitt (1967) polntGd out SxthjAm.as ‘harder’ in the 
tepiperr.ture tolerance than the genera of Saprolcngniales. 

Jbrom the above discussion, it is obvious that 
teniperaturs is one of the raost iciporlant factors in 
determining the occurrence of aquatic fungi. It was found 
that low to moderate temperature favours the occurrence 
of aquatic fungi, while high temperature appears to.be 
inhibiting. 

hydrogen iog eonc entratlon . (pH) . Ql-m j ia S s 

The effect of pH of water on the occurrence of 
fungi has also been considered as an important factor by 
various workers. Lund (1934) has classified fungi in 
five groups i.e. (1) Highly acid (pH 3.5 - 4,0), 

CII) slightly acid (pH 5.3 - 6.8), (III) neutrally acid 
(pH 6.3-7.5), (IV) neutrally alkaline (pH 6.5 -7.7) ahd 
(V) constantly alkaline (pH 7,6 -8.4), He found out that 
water with moderately acid, neutral or alkaline,pH values 

have no specifically defined Saoro log nine eous flora, but 

* 1 

some species thrive vegetatively on both acid and alkalliis 
substances, whereas, the formation of reproductive organs 
ssem to ba ^otiditioned by a specific range of pH. 

Following the trend of Lund (1934), Roberts, (1963) 
classified the distribution of twenty six species in 
relation to pH, under three categories- viz.. 
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(t) add group (pH below 5.2), (11) alkaline group (-H above 
7,8), (III) neutral group (pH between 5.2 ad 7,4), 
Srlvastava (1967) also placed thirty species of water Tiolds 
recorded froia Gorakhpur under three pH groups l.e, 

(i) Acid group (pH 5.6 -7), (II) alkaline group (pH 7- 8.8) 
and (ill) neutral group (pH 5.6 - 8,8). 

Willoughby (1962 a, 1964) pointed out that some 
species were confined to only low pH, Dick (1963) that 
'Tioderatoly inferred acidic soils have a considerably greater 
number of species of saprolegniaceous fungi than was found 
in highly acidic or slightly acid to a alkaline soils. 

There was a group of species characterised by quite a vide 
range of tolerance for pH which Included some soocles of 

isaasiilza ^nd £ythiqp,s,ig. 

However, during the present investigation, such 
demarcations of fungi according to their pH requirements 


could not he ascertained. Because throughout the course 
of investigation, the pH value of water In both the lakes 
ranged between '^.4 - 3.7, which fell under neutrally alkaline 
and. Constantly alkalino groups of Lund (1934), alkaline 
group of Roberts (1963) and Srlvastava (1967), Thus 
basically the water of both the lakoa showed an alkaline pH, 


although there existed minor seasonal variations in the 
pH of water that too, in alkaline side. 

The pH of water in both the lakes followed a general 
trend with maximum pH value during summ9r~'&eason, while 
during winter and mons'^on seasons it was comparatively low* 
Results of the present investigations showed that pH of 
water was sometinjes higher duping winter months in Upper 
Lake. This increased pH may be a resultant of^arious 
.biolo3iq^-aotivltleS^^operatin|..at, *^>=^, -51’^®-*-. . ^ ^ 
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C1935) found out that pH lakallnity ar© brou-ht about 

primarily throush biological processes. Paterson Cl360) 
considered that photosynthetic activity of autotrophs is 
responsible for the removal of COg which would be expected 


to increase pH. This may be one of the reasons for high 
pH value during winter season. In summer seasons also 
algal blooms were vary common at the collection sites 
which may he, responsible for high summer pJ alon^ wi 
some other factors. Although, there was no definite 
pattern of the seasonal fluctuations in pH values in both 
the water bodies, even then maximum fungi were recorded 
between a pH range from '^.4 to Q.2. Very few fungal forms 


were recorded above this range. ^ 

Suzuki and Katakeyaraa (1960) found that one species 
of Pythlu m was distributed only in the lakes of neutral 
water and was never found in acid waters, while 
dlcll na,. Aulanes braunii Lej^tolegn^a caud^-a wore 
found in the acid waters. Suzuki (1961 f,d.) reported 
Rflprnlegnia mg noica v^ir. gcidamlca from ac Idotrophlo lakes 
of Japan and indicated that the fungi vrare very scarce or 
absent in the lakes with lowest pH. He has recorded 
maximum number of fungi_ln 'the pH value of 5.3. Krause 
(i960) found that oogonla of Saprolegnla ferax formed 
only in a pH range of 5.2 - 7*2. 

In the present study, S anrolegni a dtcllj ia, §.• 


Leutolegnia sp. P yt'hium sp., and species of i:Sbanomyc^ 
were recovered from neutral to alkaline or constantly 
alkaline waters which are characteristic of both -the" lakss* 
Srivastava (1967) recorded Phytouhthora p;onapodylde3_ in a. 

range of 5.6 to 7, but during present study it occurred 
in a. pH range of 7*9 to 3.4. Moreover, he has reported 


• . j . 
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Ach ly a prQliferft y A, coiispl cua« Dlctyuchus aotlosporus and 
Leptale^^nla sp. In the pH raa.^e of 5.6 to 3.3, which is in 
close confirmity with the present findings, Suzuki and 
E'atakeyama' (1360) regarded Leptolegnia caudata as an acidic 
species but the-observations of Srivastava (1957 b) as well 
as present findings confirn the occurrence of Lepto leg nl^ 
sp. in alkaline waters too. 


Highly acidic water is considered to be injurious to 
aquatic fungi, while moderately acidic to alkaline water 
appeared to be favourable for these fungi* Okano (1981) 
found a very small amount of zoospares in acidic waters 
than those showing pH above. ' Bal and Misra (1977) reported 
Saprolegnlaceous fungi from alkaline soils and ponds with 
a p'H range'of 7,5 to 8.3 from Lucknow. They have recorded 
Achlva hVDOgvna and a'*' pH 3,5 and 3,8 

re&pe<jtLv.e.ly* Haslja and Batra (1973) observed that a pH 
range of 7*1,to 7,9 favoured the growth of APJ? . l 2 a 
Manoharachary (1979a), Manoharachary an^ Ramarao Cl93lb) 
found that most of the aquatic fungi have the tolerance for 
a wide range of pH. They have found that pH range between 
7.6 and 3*2 to most favourable to microbial. 

The findings of the present investigations are in 


conformity with the results of the above mentioned researches 
in that the saprolegniac^iTs'futvji-pref.er_an alkaline pH. 

The observations of• Alabl (1971 b). from tropical waters of 
Nigeria also tally with the results of the present study. 

Ho pointed out that more -species of saprologn^coac 'occurred 


when the pH was above 7 and less when it fell below 7* 

Thus It can be concluded that’fungi rocord04 from the 
l^kqs of Bhcip41 belong’te tihutrally alkaline .pi groUp^^ and 
such .a.type' of 

^ 1 » I 4 • ^ 1^' P ' T/* til V 1 ^ ' 

f i- A' V ■'" - 1- ' - 

ti t ■^-v v‘ ‘ f nStiS ^ ' I i, *• ivl . » ' , ' 'Vn '' 
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to various vroups of Phyco’^yrcft'tes • 

HoifTover, Cochrane (1958) consldei^ed that pll Is not 
tho 11 nit ary factor, InGluencln^ the growth of fungi. 

Lund (1?34) , Dayal and Tandon (1962, 1963), ,Srlvastava 
ClO^^h) erd Liu and Volz (19V6) also otaphasized that pH 
olone can not be considered as decisive factor as they have 
degcribod a number of suedes of aquatic fungi from all the 
pH groups. Thus, pH along with'sbm--oth^i^factors, 
influence the occurrence of fungi. 



Water Is described as alkaline when the hydroxy Won 
concentration exceeds to any degree, the hydrogen-Ion 
concentration. The average alkalinity of Upper Lake 
fluctuated between 7® nig/1 to 124 rag/l, while the Lower Lake, 
showed an average alkalinity range from 112 rag/l to 149,2 !ti, 3/1, 
Lower Lake kas always been found to be more alkaline than 
Upper Lake. 

Phlllpose (i960) classified Indian confined waters 


in three categories on tho basis of total alkalinity: 


I. Waters with low alkalinity (4-50 ppa) 

Waters with moderately high alkalinity(50-100. ppia.) 
Ill.Waters with high alkalinity (100-200 ppm*) 
on the basis of data available, it is seen that 


Upper Lake occupies a position in botwaon the oatogorles 
two and thrcie of moderately high to high alkaline waters, 
while Lower Lake strictly falls un'^er category ^three 


1 . 0 . high alkaline waters* 

ft has been found that in general, total alkalinity 
showed a direct relation with toraporaturo of wat>s-if^ It 
wag found to be inversely related with fungal occurrence 
In both the lakes, Even though the total alkalinity of 




Lower Lake was-hl;jhor than Uppor Lako, it also followed 
almost tho same, trend of fungal occurronce. In hath the 
lakes total, alkalinity was.comparetlvo,iy higher in summer 
than the othpr sea.sonsj when minimum fungol occurrence was 
reeordacl. 'Most ,pf th© memhers of ChytrlrJlales, TBlafitocladialo! 
and saprologniales wero found to h'' unahlc to tolerate the 

high alkaline conditions. Hnwevnr, memhors of PGronosporal§a 
such as Pythlam aphanldormatum t Pythtum deba r ysaum ^ Pythium 
middletonil and a few saprologniaceous and chytridlacenus 
fungi liko Sa p rolegnla d^lc lina t saprolegnla fe rax « 

,^phpno iiyoea laeyls and Karllngla aurantlaca wore very well 
capable to survive In high alkaline water. Except these, 
the occurrence of fungi during present investigation was 
inversely related with the. total alkalinity of wator. 

Accordi-ng.to Sparrow <1969) oxygen,.appeared to be a 
major factor in determining the occurrence of fungi in water* 
Liu and i^olz (1976) described that members of the 
S'aprolegniaceae typically requiro an abundance of oxygon. 

Thoy believed oxygen.to bo one of the limiting factors for 
the growth and occurrence of those organisms. 

The dissolved oxygon in water of Upper Lake ranged from 
7,0 to 10,6 mg/l during both tho, years. It was more during 
monsoon and winter months as compared to summer season. 

In Lower Lake a wide range of variation in the dissolved 
oxygen content was recorded, ,It Varied from as low as . 

4,2 mg/l to as high as IB.5 ,nig/1, Therefore, it is evident 
that there existed a significant difference in the dffesisoXved 
oxygon oontent. of water of both the lakes. Moreover, Its 
content in Lower Lako did, noJt follow any particular -trend, 
which may bo due to enormous qdditlon.'of-po^,utenf|i?a like 



Sewage fipori the thickly populated surround in? area- Ganapj^tl 
(1943) inferred that oxygen oontent of lakes nro norinaiiy 
affected hy several factors, viz., v/ater ’onvenont, pollution 
fro?i anlaals, addition of springs or under ground vrater, 
production of oxygon by plants and Its consU"iptlon ^y plants, 
anlnals .and bacteria. Thus the a'Oount of oxygen present at 
any tine in the lake will bo the co'nblned result of several 
factors. The collective l^ipact of various factors govern 
the Irregularity In the oxygen regime. 

' Dissolved oxygen In the Upper Lake showed an Inverse 
correlation with temperature with maxima in monsoon and 
winter and minima in summer season. Tho oxlstance of such 
a relationship has already been established by a number of 
earlier researchers through out the world, Int In the case 
of Lom-'r Lo': > ouch relationships were observed. 0a.» of 
tbo reasons behind the irregularity of dissolved oxygen 
content of water of Lower Lake ml^ht be the Influence of 
luxuriant grov/th of Elchhorn ia crassipos . A continuous niat 
of this plant existed throughout the course of study. 

During winter season it had occupiod most of the surface 
of water and used to float from one placo to the another* 

Rai and DottamunShl (1979) also observed a lowor lovel of 
oxygen content undor the wsiter'hyacinth areas th-n in the 
open water. In Lower Lake minimum value of 4.2 img/1 
dissolved oxygen was recorded in January 1930, when the 

a e of the water was thickly covered hy water hyacinth 
as Compared to other months. 

in u,.par Lalm aonsDon and winter seasons showed high 
dissolved orygon as wall as rich fungal flora. ' Maxlauo 
innsl ooaurred In the winter having higher values of ’ 
dissolved oxygon ranging frois 8.3 . 10.5 ng/i. Mlniauu 
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fungal, foms vreris racorded In the sua’^ier when the dissolved 
oxygen content of water was also low. This observation 
agrees with the findings of Suzuki (l3Si b) who correlated 
diurnal oiigration of zoospores of aquatic fungi with the 
dissolve^! oxygen and found a direct correlation between 
dissolved oxygen content of water and zoospore migration. 
Dayal and Tandon Cl363) considered dissolved oxygen as a 
significant factor in fungal occurrence. 

In the Lower Lake the fungal occurrence did not 
follow any particular pattern with regard to the level of 
dissolved oxygen. Iri August 1979, dissolved oxygen was 
hl:jhast but only seven fungal species were isolated. On 
the Contrary,fifteen fungi were recorded in'the'month of 
January 1980 when dissolved oxygen was low. The same 
trend was' found in August, September 1930 and January 1981, 
This correlation between the dissolved oxygen and the 
occurrence of fungi could not be established in Lower Lake. 
Lund (1934) pointed out that there wore certain forms 
which typically required an abundance of oxygen e.g, 
niembers of Saprolegnlaceae and Leptomitaceae while others 
such as fihlpl diua G onapodya , Bla5toeladia ^ Pythlogeton etc, 
may even grow under conditions of low oxygen content, 

For Blastocladia and Pythl o.geton Emerson and CantinoCl948) 
and Cantino (1940 a,b) found that such fungi were capable 
of-fermentative metabolism. However, in the present study 
'blastocladia sperrowii was reported only from one sampling- 
site of Upper Lake where dissolved oxy^<3° aiWays' found 
to be in the normal range. This fungus was never Isolated 
from the Lower Lake. In fact, during the present study 
whatever amount of dissolved oxygon was recorded from both 
the' lakes , fell''in'normal to high saturatidh. chtsgorles. 
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Th® so oallofl hazardous or oxygen deficient situation was 
never obtained* Irrespective of sons forms which are confined 
either to Upper Lake ov Lower Lake, both the lakes support 
the growth of Saprolegnlaceaus fungi well, because the 
dissolved oxygen was available in enough quanlty, Manoharachary 
Cl'!579a) observed that the dissolved oxygen 4*7 to 12#3 ppm 
was favourable for the Phycoraycetous fungi. Rattan_et al 
(1930) considered water with 5*3 -9 ppm dissolved oxygen as 
saturated one. The results of the present study indicate 
that water having 4*2 to 13 mg/l of dissolved oxygen is 
favourable for the growth of aquatic phyconycetes. Although 
there was a very high dissolved oxygen level in the Lowe? 

Lake during May 1979. the number of species was very low. 

Alabi- (1971 b) and Manoharachary (l97S) found that 
oxygen content was insignificantly correlated with the 
occurrence of aquatic - fungi. Rattan (1980) opined that 

the amount of dissolved oxygen is dependent on the temperature 
and it does not play any direct role in the seasonal 

occurrence of aquatic fungi, on the basis of the results of 
the present study it Is obvious that there exists a direct 
relationship between the occurrence of aquatic fungi and 
the amount of dissolved oxygen in Upper Lake while no such 
relations could be established in the Lower Lake. 

The calcium hardnosss.of water of Upper Lake varied , 
from 14.5 mg/l.to 4i,5 rag/l. With maximum. valweS in the 
month of May and June and minimum in lT<.^vember and December* 
Lower Lake showed a variation in calcium hardness from 
55.5 to 34,5 mg/1 with maximum In the month, of June and 
October and minimum in the month of August and May. . 

Lower .Lake was found to be richer in calcium hardness 
than Upper Lake, it is obvious that the water of Lower Lake 

U 

' ' ■ ' ' ' - - ' ' ' I, I 



was harder than Upper Lake. The maxima and minima peaks 
were also found to he different for both the lakes. 

In Upper Lake fungal occurrence sometimes allowed an 
indirect relation with hardness. Because when the calcium 
hardness in November, December, 19^9 and October 1980 to 
January, 1931 was low, a high fungal occurrence was recorded. 
On the contrary, calcium hardness values were high during 
February to September 1980 except for August and March to 
June 1931, which showed a marked decline in the occurrence 
of fungi. But in August 1930 the number of fungal forms 
as well as calcium hardness were high. Lower lake also 
showed a significant variation in fungal occurrence 
irrespective of very high calcium hardness. Thus It seems 
that calcium hardness had no direct Imoact on fungal 
occurrence, 

3asu (1952)^ Ingraham and Emerson (1954), Lopateckl 
and Newton Cl956), Erwin and Katzaelson (1931) that calcium 
stimulated growth of Allomyces and Phytopbthora sp. 
Willoughby (1962 c) studied the role of calcium din fruiting 
behaviour and nutrition of Clalochytrlum replicatum and 
found that calcium was necessary to give maximum yield and 
that low ooncentration was inhibitory. Davis (1959) Srwin. 
(1968) and Hendrix and Guttman (1970) showed.that 
Phytophthora parasitica var, nlcotianae had an absolute 
requirement for calcium. tSuring the present investigation 
Phytophthora gonapodyides was reported in the month of 
October 1979, March 1980 and March, April, 1981 from Upiper 
Lake and during March, April of both the years from Lo-nr 
Lake when it showed low calcium hardness valuss of 25-»35 mg/l 
and high 66-6? ms/l in Upper and Lower Lake respectively► 
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It may be concluded that occurs in water 

having good amount of calcium ranging from 25 mg/l# It is 
also true that calcium hardness alone can not be considered 
as limiting factor for the occurrence of other aquatic fungi, 
as was mentioned by Cochmo (195S). According to him the 
effect of calcium may be non-nutritional and associated with 
protection against the injurious effects of certain monovalent 
cations and in general, fungi do not require calcium. 

Dayal and Tandon (1963) and Khulbe (1981 a) also found 
hardness as quite insignificant factor in the occurrence of 
most of the aquatic fungi. The above observations are in 
agreement with the findings of the present investigation, 
though calcium may play an indirect role in the growth and 
occurrence of aquatic fungi by Influencing other physico¬ 
chemical characters of water. 
gfelRi±de cpntaj3t__o,f Aqtj^; 

In both the lakes maximum chloride content values 
were obtained during summer months as well as in first two 
months of monsoon, l.e. June and July when there was a 
comparatively high water temperatures. A low chloride 
content was recorded during winter season. Similar results 
were also obtained-by ,]3,ayal and Tandon Cl963> and Zafar 
(a964) . 

Lower Lake showed an exceptionally higher concentra¬ 
tion of chloride than Upper Lake. It has been observed that 
Lower Lake received a large amount of sewage from tba 
surrounding localities, This^.appears--bo b© one of the 
reasons for the high chloride content of this lake. 

Thresh ^ (1944) also opined that the higher chloride 

content of water is an index of pollution of animal origin. 



The species diversity Iti Xtower Lalce was lesser than 
Tipper Lake and the occurrence of fungi vas nore in the 
period of low chloride content of water. Thus chloride 
appears to be inhibitory for the fungal occurrence. PagoR 
C1370) considered that chloride nay be fun^ltoxio for the 
members like Candida a^bloans which are human pathogenic 
organisms. Jeanette and Schmitt (39 78) also studied the 
effect of chlorination on the survival of calls of candji4n 
aib igan^ and confirmed the ability of chloride to dlsinfec^J 
waste water. Ehulbe (1931 a) also found that chloride had 
an adverse effect on the fungal occurrence. This is in close 


confdrmlty with the present findings. 

The nitrite content of water of Upper Lake fluctuated 
between 0 and 0.008 mg/1. The maximum values were recorded 
during May and August, 1980. It was nil during July,. 
November, December, 1979, January, July and December 1980 
and January, I98i. 

In Lower Lake nitrite was present in all the seasons. 
It mried from 0.001 mg/1 to 0.015 rag/l. Maximum nitrite 
Content was recorded in the month ofPebruary 1980 and 
March, April, 1981, while the minimum was reported during 
November, December 1979 as well as in May, June and October, 


1930. 

Manoharachary (1978, 1979 d) also reported maximm 
nitrite' values- in February and November and minimum in 
September and March respectively in two different water 
bodies of Hyderabad. Dayal and Tandou (1963) reported nitrite 
almost absent from all the three waber bo%S'^nder 
Allahabad, Manoharachary (1978, 1979 d), Manoharachary and , 
Eamarao by' considered nitrite an in^lgnl^ia^^' /' 
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ractor for tba fungal ocourrenoa. the raaults of the 
praaant findlnga In ganaral agria with the op'.don, of 
Manoharaohary C 1078 - 1979) end Hanoharaehary and Ilanarao 


C1981). , 

Mitrata , 

Inorganlo nitrogen' forms an important source for 

aquatic Phycomyoates. Dayal and Tendon (l9S3j wUd 

Manobarachqry (1978, 1979 d), Manohorachary and HemaraO 

( 1981 .h) showed that nitrate fevoured the dlstrlhutlon and 

qualitative composition of aquatic Phyoqmycetou-n fungi. 

In the present Investigation, nitrate content of 

water varied from 0.03 mg/l'to O.l^ mgA m the Tipper Lake. 

The values were recorded during February, August 

1980 and January 1981. Minimum nitrate content was recorded 

during the month of May. 1980, and March 1931. Similarly, 

"In lower lake the range of nitrate content was 0.01 mg/l to 


0.19 m.g/1. Maxima was recorded during August 1979, January 
March and September, 1930. Lowest nitrate values lOi Lower 
Lake wore recorded during November 1979 and June 1931. 

It has been found that as the nitrate content of water 


increased the occurrence of fungal species also enhanced in 
the Upper Lake. Lower Lake did not show any definite 
relationship between the fungal occurrence and nitrate values 
of water during both the years of investigation. 

Laonian and Lilly (1938), ,3hargava (1945 j Whiff sn 
(1945) , Cantlno and Turian (l959) and Powel ei ai (1972) 

•1 ’ ’ ' - u 

have reported the unability of Saprolegniaoeae to absorb 
nitrate nitro.gen. The above findings agree with the 

W 1 ' , V ’ ' f I , 

observations recorded for Lower Lake, because from July 
November 1979 and September i980 to February 1981 occurreOiC:®’ 

‘ V ' ' ' ' , ‘ ' " ‘ ' * fi 
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of SaprQleg,hiales showed an inverse correlation. However, 

. it is tfot true for Tipper Ii'ake, Due to these hostile 
findings of both the lakes, no, definite correlation between 
fungal occurrence and nitrate content of water could be 
establishedr 

Phosnhate content of .wate r ; 

Phosphate content of water has been considered aa an 
important factor for the fungnl occurrence by Manoharachary 
■ Cl^??^ and 1979 d). 

^’he phosphate content of water of Upper Lake fluctuated 
between 0 to'0.11 mg/l. The, maximum phosphate values were 
recorded during January and July, lOBO, while the minimum 
was obtained during May and June of both the years. In 
Lower Lake it ranged from 0*01 to 0*14 mg/l with highest 
Values in the month «f December 1979 and November 1980, 
while the lowest values were recorded during July 1979, 

June and August 1980. ■ ' * 

Lower Lake was found to be richer in phosphate content . 

than Upper Lake which might be due to the high pollutant lead 
in the form of sewage, Welch (1952), Buttner (1983). and 
Hutchinson ^1957) have also recorded high values of phosphate 
in waters contaminated-with sewage or agricultural drains. 

In both the lakes high phosphate content was recorded 
during colder months while summer months had a'low phosphate 
content, Begarding such seasonal variations in phosphate 
content, Manoharachary (1979 d) viewed that the summ^**' 
decline of phosphate can be attributed tp the ,noa-availabllity 
of specific, bacteria and fungi, that, can deaompose tho;. 

, , type of organic matter present in these fco.sjrs,t@iii^>»-.. 

GeneraiJ-ly Ih both, ths; lakes the, fungal 
was waacimum winter months when the phosphate content of 
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water was high. Fungal occurronoe declined to a very low | 
level in suomor months alongwlth the phosphate level, |- 

Though during this study some irregular findings of phosphate : 
content were also recorded,the reason behind this was 
uncertain. However, the present findings in general agree 
with the observation of Manoharachary Cl^S a) that a posltl7e ^ 
correlation between fungal, numbers and phosphates of water 

exists, 

W'jston Cl^l) described that the aciuatlc Phycomycetes 
such as Mo noble pharidales and certain Saprolegnlaceae thrive 
best in Clear, pure water. In the present invesuLgatlon | 
it was noted that both the lakes are polluted but L.o..;ar 
Lake is highly polluted. High concentration of chloride, j 
phosphates, nitrites and nitrates, irregularity in the 
values of dissolved oxygen content, and enormous growth of 
aquatic weeds clearly indicate the state of high eutrophication 
and high degree of water pollution in Lower Lake. Upper Lake 
Is also polluted because of the presence of chemical indicatoT, 


of pollution like increased chloride, the depletion in 
dissolved oxygen the increase in nitrites and phosphates, 
Shastry ^t (1970) also.made same observations. 

The total number of' 26 fungal forrao were isolated 

1 

from lower Lake while from Upper Lake 36 fungal fornis were 
'recorded. The species diversity was lower in the Lower LakS, 
than that of the Upper Lake, Moreover, only .308 posit 
isolations were recorded from Lowot Lake as against 362 
from Upper Lake , wh ich c learly indie ates low occurrenc a nf‘' 
aquatic fungi in Lower Lake. Only seven species were 
strlcitiy confined to Lower Lake viz,, Saproleanla fi;^reatAy 

4* .4. p-rol^fera . Disitoc^uia 


" ‘It ^ .■'I 1 ' f - ' ' ' ^ 




P*y"bh ±\3 .rri sp, Tlnese fu.ng'al 
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lovin:^ species by Harvey 

, V 
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non-polluted or least polluted waters* T3ut the present 
findings do not support this view because these genera were 

isolated from highly polluted Lower Lake too. 

Khulbe (1931 b) reported a nmber of aquatic -fungal 
forms common to polluted and' non-pollutad lakes, although 
their frequencies were different, polluted water in his study ; 
showed high frequency of these ftingl. Suzuki (1960 d) 
examined the distribution of zoospores of aquatic Phycomycetes 
In the Arakawa River in Japan and inferred that they wer© 
scarce in the upper reaches of. the river and increased in 
its lower part, becoming most abundant in its middls course, 
and diminished yri.th the Incr^aea. of pollutants In its lower 
reaches. Rattan at sX. ClW) also found that pollutants 
inhibit the fungal occurrence. They have reported maximum 
fungi from Quarna which was a clpah-water station. In the 
present investigation it has been found that the highly 
polluted Lower Lake showed leas number of aquatic fungi than 
Upper Lake. 

From the analysis of the physico-chemical. -Darameters 
and the flora of both the lakes, it is also clear that tb© 
surrounding catchment areas are the major sources of nutrient 
enrichment for Upper Lake. The fertilizers added to the 
agricultural fields get entry into the lake through rain - 
water. The dumping of sewage is an additional factor which 
hastens the process of eutrophication and water pollution. 

The increase in phosphate content of water is generally 
brought about through point sources like sewage, detergents 
and drainage and nitrogen content by agricultural run offv 
nitrogen fixation and precipitlon. Besides sewage, ouo-; 

I ^ 

the phosphate source to natural waters of greatest concerrij^';' 
Is domestic waste water* 
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p erlodlGlty of Fungi, 

Aquatic fuai;! follow a particular periodicity 

« 1 

pattern for their occurr'ence which depends upon the 
prevailing physico-chemical conditions at a site. Coker 
(1923) inferred that great majority of Saprolegniaceous 
fungi occurred between winter and summer in North Carolina. 

Chaudhuri 3 ^ ^ (1947) reported that favourable growth 
period for Saprologniacaous fungi are in October to mid 

'■ »s" ^ ‘ 

December. Similarly Dayal and Tandon (1962) found that 
species collected during October and November showed 
vigorous growth and produced sex organs within a short 
duration of time, ^hey opined that most species of 
Saprolegniales become dermant with the approach of high 
temperatures and germinate, following low temperatures* 

r » 

Anhanomyces jsp . was the most commonly occurring species 
and was recoverable from August to April. 

Srivastava (1967b) recorded first appearance of 
wate^ molds between July and September which continued 
growing unto March. There was another group of low 
temperature plants which occurred from October to January. 
Most of the aquatic furigl showed a seasonal periodicity 
which declined in February‘or March and completely 
disappeared from April to June. Khulbe and Bhargava (1977) 
found two maxima peaks for water molds l.e. during sutumer 
and autumn in temperat>e lakes and and autumn in 

subtropioni lakes. The present findings also reveal a 
definite periodIcty pattern for the occurrence of aquatic 
fungi. Most of the chytrldlaceous fungi occurred in 
post-monsoon and winter while, Saprolegniaceous fungl^ 
occurr^'in monsoon and winter months, iiaxlmum forms with 
luxurient growth existed during Nove-mber'tb February. 



Thereafter, It showed a gradual decline and raovSt of the 
forms disappeared in mid-summer, l.e, April of May. This 
observation fully agroo with the findings of Chaudhary 
gt aX (1947), Dayal and Tandon (1952) and SrivastaV3Cl9S7b). 

fhe pattern of seasonal oeriodlclty of aquatic fungi 
in both the .lak^^s of Bhopal shows thot the members of 
Chyrldlales opneared In the month of September nr October 
and existed upto March and disappearo'^ in mid-summer. 
Karlingla aurantlaca was an easeptlon which occurred in 
all seasons. 

Mimbers of Blastocladiales like Catenophlyotls 
variabllis appeared twice a year, first during Jiilj'' to 
September and second during January and February, while 
Blastocladla sparrow 11 was noted only during February to 
Ap»ii, 

SaBmlfiaoJla d.lcaijaa ^nd anjffioJLasjila f^xajs, occurred 
in all seasons but SarmlegnLo fur cat; a, was predominantly 
found in March and April and rarely in October,' 

The first appearance of species of AchTya was reported 
either In the end of Ju!!y or in the beginning ‘of August which 
showed an appreciable growth upto Septmiber. After this 
period most of the, members of this grsnus disappeared and 
reappeared in N^■ "ib;^r eni or D^cr-^nihar o.-a'''* continued upto, 
February, later .on these forms start disappear-ing from 
M\rch. 

Aphannmy.c.as, .l as . y . i s. and A-phannnypog sp . occurred 
throughout the year, While species of Dlotvii,phus occurred- 
only during July, August and frpm December to February, 
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Hughes (1962) placed Saprolegniaceous fungi in two 
groups, 7tz«,i otie with centric and, subcentric oospores, 

, », / ' ' ' '* 'll'' * 

.showed marked seasonal periodicity and variation in 
abundance and other with eccentric oospores had ho such 
descernible pattern. Centric and subcentric forms wer© 
least susceptible for temper/iture variations. Durin^ the 
present investigation, centric or subcentric and eccentric 
oospore bearing species did not show any particular 
seasonal-periodicity. The number of occurred species 
belonging to both the oospore groups were almost same. 

Rattan ^ (1330) also observed equal ratio of centric, 

subcentric and eccentric forms. 

Members of Lagenldtales and Peronosporales occurred 
during October, November and February to June. Thus it is 
evident that when members of Saprolegnlales were rare, 
members of Lagenidiales and Peronosporalas alongwith 
Constant species of other groups become dominant. Hence 
it Can be cone 'luded that members of Ghytrldialss and 
’Saprolegniales prefer almost same climatic conditions* 

While members of Peronosporal'Ss require a distinct environ¬ 
mental conditions than that pt other groups. 

The occurrence of total aquatic fungi and members of 
dominant grou? Saprolegniales follcwad the same pattern 
during the course of the present investigation- in Upper 
Lake maximum fungal forms were recordsd in both the years 
when water temperature was 13-30°b , pH 3.3-8.5, total 
alkaliniby 31,5-100 m.g/l, calcium hardness 14*5 -33*5 mg/1, 
chloride 9^3 -12,2 mg/1, nitrite-nil, nitrate 0.07-0*11 mg/1 
and phosphate 0,01-0*11 mg/1* 

• < ' . ii 

Similarly in Lower Lake maxima peaks were, recorded, 
when prevailing physico-chemical conditions showed a wate/" 
temperature l3*5-- and 20»2°C, pH 7*4 and 7*7 j, " 
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total alkalinity 105 and 123.2 mg/l dissolved oxygen 4.2 and 
7.9 mg/l, calcium hardness 7'5.5 and So,2 mg/l, chloride 
24,2 and 34.2 mg/l, nitrite 0.004 -and 0.005 mi/1, nitrate 
0.06 and 0.13 m^/l and phosphate 0-06 and 0.08 mg/1. 

The optimum physico-chemical condit?.ons for the 
occurrence of members of Chyridiales and Saprolegniales were 
almost same. Sut members of Peronosporales had a wide and 
distinct physico-chemical preference, because they occurred 
in all seasons with very low to high valuesof these parameters, 

From the foregoing discussion it can be concluded that 
temperature is one of the most important factors responsible 
for the.occurrence of aquatic fungi. It is seen that low 
temperature high dissolved oxygen, low total alkalinity, 
low chloride, low nitrite and high phosphate content of 
water favoured the fungal occurrence, while the effect of pH, 
calcium hardness and nitrate was found to be insignificant, 
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